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AUTOTECHNICON saves everybody’s time... the 
pathologist, the technician, the surgeon, the pa- 
tient. Completely automatic overnight service is 
routine . ... finished tissues are available within 
short hours of surgery ... diagnosis is prompt. 
Brochure is available on request (on your letter- 
head, please). 


THE TECHNICON COMPANY 
215 East 149 St., New York 51, N. Y. 


every phase of tissue processing automatically... 


fixation, dehydration, washing, infiltration, staining 
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130 
THERAPY 


1950 CURRENT THERAPY is the second in a series of annual volumes designed 
to bring you the best treatment known to medical science today for every disease 
you're likely to encounter. Last year’s Current Therapy was one of the fastest- 
selling medical books ever published—we estimate that almost one third of all 
active general practitioners bought a copy. They bought it because it was the 
treatment book they had always wanted: complete, authoritative, easy-to-use—and 
really up-to-date. It was not made up of abstracts from the literature. but of the 
entirely original contributions of America’s foremost authorities, describing the 
methods they were using in their practice. 

In 1950 Current Therapy there is a new treatment given for one out of every three 
diseases described in last year’s volume and more than 50% of last year’s material 
has been modified in some way. Such tremendous changes in therapy—in the 
space of only one year—indicate how urgent is the need for this new book. 


THE BOARD OF CONSULTANTS 


M, Edward Davis William J. Kerr Walter L. Palmer 
University of Chicago University of California University of Chicago 
Vincent J. Derbes Perrin H. Long Hobart A. Reimann 
Tulane University The Johns Hopkins University Jefferson Medical College 
Garfield G. Duncan H. Houston Merritt Cyrus C. Sturgis 
Jefferson Medical College Columbia University University of Michigan 
Hugh J. Jewett Paul A. O’Leary Robert H. Williams 
The Johns Hopkins University Mayo Foundation University of Washington 


1950 CURRENT THERAPY. By 269 American Authorities selected by a special Board of 
Consultants. Edited by Howarp F. Conn, M.D. 736 pages, 8” x 11”. $10.00. 


Order Form ~~ 


Philadelphia 5 
W. B. SAUNDERS Company. West 


Washington Square. 


$10.00 
RAPY 
Send me 1950 Remittance enclosed 
Payme 
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TWO TEXTS THAT HELP YOU TEACH SUCCESSFULLY 


HILL and KELLEY 


Organic Chemistry 


An introductory chapter on the theory of organic 
molecules and the reasons for their chemical be- 
havior gives a clear explanation of basic con- 
cepts. The text introduces the student to newer 
concepts of atomic structure, linkages, the 
nature and strength of bond, resonance and 


hydrogen bridges, etc. This material is discussed 
with relation to the mechanisms of organic re- 
actions and repeatedly applied throughout. In- 
tended for the beginner in organic chemistry, 
tthe book is suitable for a one-year or one- 
semester course. 


919 Pages, $4.40 


HECTOR, LEIN and SCOUTEN 


Physics For Arts and Sciences 


An up-to-date text on physics of today, written 
for first year students. This book offers material 
based on the new concepts of modern physics 
presented in two broad parts: Mechanics-Heat- 


Ready March 27th - 
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The first volume Chapters, 414 Illustrations» 


Sound, and Electricity-Optics-Nuclear Physics. 
The approach is by concrete reasoning rather 


than abstract. 
475 Illustrations, 731 Pages, $5.50 
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THE BLAKISTON COMPANY; 1012 Walnut Street, Philadelphia 5, Pa. 
Please send the books checked: ([] charge my account; [] my check 


is enclosed. 


The Blakiston 
Company 


101 2 Walnut Street 


ORDER YOUR COPY NOW 


It is understood that you will credit my account in full 


for any books returned within 10 days. 


( Hill and Kelley’s Organic Chemistry 
(J Heetor, Lein and Scouten’s Physics for Arts and Sciences 
) Proceedings of the First Clinical ACTH Conference 
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Science, a weekly journal founded in 1880, is published 
each Friday by the American Association for the Advance- 
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IT DONE WITH MIRRORS! 


Protected by a wall of lead bricks and using 
a mirror to guide his instruments, this Bell 
Laboratories scientist is preparing a solution 
of a radioactive isotope, for use as a tracer 
to study materials for your telephone system. 


Bombardment by neutrons turns some atoms 
of many chemical elements into their “radio- 
active isotopes”; these are unstable and give 
off radiation which can be detected by a Geiger 
counter. Chemically a “radioactive isotope” 
behaves exactly like the original element. Mix 
the two in a solution or an alloy and they will 
stay together; when the Geiger counter shows 
up an isotope, its inactive brother will be there 
too. Minute amounts beyond the reach of 
ordinary chemical methods can be detected— 
often as little as one part in a billion. 


The method is used to study the effect of 
composition on the performance of newly de- 
veloped germanium transistors—tiny amplifiers 
which may one day perform many functions 
which now require vacuum tubes. 


It enables scientists at Bell Telephone Lab- 
oratories to observe the behavior of micro- 
scopic impurities which affect the emission of 
electrons from vacuum tube cathodes. It is of 
great help in observing wear on relay contacts. 
And it may develop into a useful tool for 
measuring the distribution and penetration of 
preservatives in wood. 


Thus, one of science’s newest techniques is 
adopted by Bell Laboratories to make your 
telephone serve you better today and better 
still tomorrow. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, 
FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Whenever you need PYREX* ware... 
call your Laboratory Supplier 


Mosr of us take for granted the many 
services a Laboratory Supply dealer pro- 
vides. Yet, his is truly a professional 
service for professional people...one that 
requires specialized knowledge backed 
up with the right kind of inventory. 

His stocks of PYREX, Vycor and 
Corning brands of laboratory glassware, 
for example, answer most requirements. 
He works closely with Corning in keep- 
ing such stocks balanced. When you need 
*Trade Mark Reg. 


Technical Products Division: 


a standard piece of apparatus, you are 
reasonably sure of getting it within a 
few hours of a telephone call! 

Should you need special apparatus, 
your Corning Supplier can often suggest 
ways of accomplishing your ends with 
some modification of standard pieces. If 
not, he can interpret your requirements 
accurately. When you need PYREX 
laboratory ware . . . call on your Lab- 
oratory Supplier. 


Laboratory Glassware, Plant Equipment, Lightingware, Glass Pipe, Signalware, 
Gauge Glasses, Optical Glass, Glass Components 


5 
CORNING 
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BARGAINS in WAR SURPLUS OPTICS 


ASSEMBLE YOUR OWN BINOCULARS! 
Complete Optics! Complete Metal Parts! 
Save More Than % Regular Cost 
GOVT. 7 x 50 BINOCULARS 
Here’s an anasenl opportunity to 
secure a fine set of Binoculars at 
a substantial saving of money. 
Offered here are complete sets of 
Optics and Metal Parts for the 
7 x 50 Binoculars. These com- 
ponents are new and all ready 
for assembly. We supply full in- 
structions. 
METAL PARTS—Set includes all 
Metal Parts—completely finished 
—for assembly of 7 x 50 Binocu- 
lars. No machining required. 
A sturdy Binocular Carrying Cause 
is optional with each set of Metal Parts. 
plus $4.80 for Case—Total $44.20 
OPTICS—Set includes all Lenses and Prisms you need for 
assembling 7 x 50 Binoculars. These Optics are in excellent 
condition—perfect or near perfect—and have new low reflec- 
tion coating. 
Stock #5102-W ....... x GD Optics: $25.00 Postpaid 
(These are standard American-made parts ... not Japanese) 
NOTICE: Add 20% Federal Excise Tax if you buy both bi- 
nocular Optics and Metal Parts. 


ARMY’S 6 x 30 BINOCULARS 
COMPLETE OPTICS & METAL PARTS—Model M-13A1 
6 x 30 Binoculars. (Waterproof model.) Everything you 
need—ready for assembly. When finished will look like a 
regular factory job costing $102 to $120. The Optics are new, 
in perfect or near-perfect condition. Have new low reflec- 
tion coating. Metal Parts are new and perfect, all completely 
finished. No machining required. Complete assembly in- 
structions included. 
plus $8.00 tax—Total—$18.00 
Opties and Metal Parts are available for Monoculars (%4 a 
Binocular). For Complete Details, Write for Bulletin W. 
SEE COLOR TELEVISION NOW! TODAY! 
- for only $1.00 
See your Black and White image in vivid colors. Your 
optical “converter” is one of our Plain Tank Prisms. Simply 
hold it up to your eyes and look through the prism. Your 
television image will take on brilliant hues of red, orange, 
yellow, blue, green, indigo, violet. A beautiful sight! Prac- 
tieal? ’ Not for steady use, but definitely a unique and novel 
effect. These prisms are war surplus... — at a trac- 
tion of their original cost. 
Stock #3101-W—Plain Tank Pris 
chipped) $1.00 Postpaid 
Steck #3005-W—PDlain Tank Prism 
First Class) $2.00 Pestpaid 


8 POWER ELBOW TELESCOPE 
Gov’t Cost $200.00! Our Price $27.50! 

Big 2” diameter objective. All lenses Achromatic. Amici 
prism erects the image. 4 built-in filters—clear, amber, 
neutral and red. Slightly used condition but all guaranteed 
for perfect working order. Weight 5 lbs. Can be carried 
but a trifle bulky. Excellent for finder on Astronomical 
Telescope. 


$1200.00 VALUE for $95.00 
SCISSORS TELESCOPE—Gires 100 times greater stereo- 
scopic power than the unaided eye. Binocular type. Big field 
of view. 12 power. Furnished complete with tripod mount 
and case. Used by Army and Navy for long distance spot- 
ting, target ee oh ete. Used but good condition. 
Shipped f.o.b. Camden, N. J. (Weight approx. 79 ged 
$95.00 


27.50 Postpaid 


THICK FIRST SURFACE MIRROR—Aluminized and hard 
vat — be cleaned without scratching surface. Opti- 


ally wave. Size 3-13/16” x 3-3/16” ... 9/16” 
thick. Muceilent substitute for large Right Angle Prism. 
TELESCOPE EYE-PIECE—Consists of 2 Achromatic Lenses. 
F.L. 28 mm. in a metal mount. 


MOUNTED PROJECTING 
LENS SYSTEM 
F.L. 91.44 mm. (just right for 35 mm. Pro- 


jectors). Speed of F. 1.9. Outside dia. of 
— at one end 60 mm. Length of mount 
mim. 

Steck $3.00 Postpaid 
SIMPLE LENS KITS! — THE LENS 


CRAFTERS DELIGHT! Fun for aduits! 
Fun for children! Kits inelude plainly 
written illustrated booklet showing how you can build lots 
of optical items. Use these lenses in photography for copy- 
ing. ULTRA CLOSE- UP SHOTS, Microphotography, for 
“Dummy Camera”, Kodachrome Viewer. Detachable Retlex 
View Finder for 35 mm. cameras. Stereoscopic Viewer, 
ground glass and enlarging focusing aids. And for dozens 
of, other uses in experimental optics, building TELESCOPES, 
low power Microscopes, ete. 


Stock 2-W——10 lemses $ 1.00 Postpaid 
Stock 5-W—45 lenses $ 5.00 Postpaid 
Stock #10-W—80 lenses ..................4- $10.00 Postpaid 


MOUNTED PROJECTION LENS—Speed F/1.9 . F.L. 15 
mm. $22.00 value for $7.50. Low Reflection Coated. “Used on 
8 or 16 mm. Movie Projectors . or to make a Desk Viewer 


or Editor .. . for 16 mm. Micro-film Reader .. . for Con- 
tour Projector for very small items. 


LOOK! LOOK! LOOK! 
Sheet Polarizing Material— 


Stock #691-W ...... Pair of 1” dia. Circles ...... 20¢ Pstpd. 
Stock #692-W ...... Pair of 2” dia. Circles ...... 35¢ Pstpd. 


CONDENSING LENSES—Seconds, but suitable for En- 
largers and Spotlights. 

Stock #1103-W ... 29/32” dia. 44” F.L. ... $ .50 ea. Pstpd. 
Stock #1086-W ... 111/16” dia. 3” F.L. ... $ .25 ea. Pstpd. 


Stock #1077-W .... 23g” dia. 3” F.L. .... $1.00 ea. Pstpd. 
Stock #1084-W .... 244” dia. 4” F.L. .... $1.00 ea. Pstpd. 
Stock #1099-W ... 47/16” dia. 644” F.L. ... $1.20 ea. Pstpd. 
Stock #1080-W ..... $1.00 ea. Psipd. 
Stock #1019-W ..... $2.00 ea. Pstpd. 
Stock #1061-W ..... aia, 2.50 ea. Pstpd. 


LENS CLEANING TISSUE—Ilst quality, sheet size 11” x 


74%”. Made to Govt. Specs. Free of abrasives. High wet 
strength. 
Stock #£721-W ......... 500 sheets ..... $1.00 Postpaid 


SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make the following size projectors: 


Stock #4038-W ......... $3.35 Postpaid 
Stock #4039-W ........ $3.35 Postpaid 
Stock #4035-W ..... $1.85 Postpaid 


MOUNTED TELESCOPE EYE-PIECE—Kellner type. Ex- 
cellent astronomical and other telescopes. War Surplus. 
Government cost about $18.00. Focal length 24 mms. Lens 
Diameter 23 mms. Unusually wide field. 


Stock #5189-W ........ $3.25 Postpaid 


TERRIFIC BARGAIN! 
BUBBLE SEXTANT 


BRAND NEW and with Auto- 
matic Electric Averaging Device 
and Illuminated Averaging Dise 
for nighttime use. Govt. cost 
$217. Though brand new, we 
have re-checked Bubble and Col- 
limation and guarantee perfect 
working order. 


Stock #£933-W .. $22.50 Postpaid 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


We Have Literally Millions of War Surplus 


Write for FREE CATALOG W 


ORDER BY SET OR STOCK NO. 


Typesof 
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NON-CORROSIVE, RED LABEL 


MICRO COVER GLASSES 


Very flat, free from brittleness, and of the highest 
resistance to attack by moisture 


NOW OFFERED AT REDUCED PRICES 


Showing % oz. round wooden boxes and carton containing 
twelve % oz. boxes (6 ounces) 


MICRO COVER GLASSES, Non-Corrosive, Red Label, A.H.T. Co. Specifica- 
tion. Cut, selected and packed in Philadelphia from Chance micro sheet made in Eng- 
land continuously since 1840—see, ‘‘Thin Glass for Microscope Cover-Slips,’’ Nature 
(London), Vol. 147, No. 3739 (June 28, 1941), p. 803—and of the same excellent quality 
as sold and recommended by us since 1902. 


This glass is of the highest resistance to attack by moisture, slightly greenish in color, 
remarkably free from brittleness, and very flat. 


The relative absence of a certain degree of brittleness found in many other resistance 
glasses is the unique physical characteristic of Chance micro sheet. This property greatly 
reduces breakage in handling and cleaning, particularly of large rectangles, and has been 
repeatedly emphasized by scientists, with many years experience, as a reason for their 
preference for this cover glass. 


SQUARES, No. 1, 18 mm, 22 mm and 25 mm ............... 2.25 2.03 1.91 1.80 
No. 2, 18 mm, 22 mm and 25 mm .. 1.70 1.53 1.45 1.36 
CIRCLES, No. 1, 18 mm, 22 mm and 25 mm .. 3.00 2.70 2.55 2.40 
No. 2, 18 mm, 22 mm and 25 mm .............. 2.25 2.03 1.91 1.80 
RECTANGLES, No..1, 22x30 up to and including 
24x40 mm 2.25 2.03 1.91 1.80 
Ditto, No. 2 1.70 1.53 1.45 1.36 
LARGE RECTANGLES, No. 1, i.e. 24x50 mm up 
to and including 48 x 60 mm ..... 2.50 2.25 2.13 2.00 
Ditto, No. 2 1.90 1.71 1.62 1.52 


* One size, shape and thickness only. 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLES4LE—EXPORT 
LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U.S. A. 
Cable Address, BALANCE, Philadelphia 
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THE TRANSURANIUM ELEMENTS 
Edited by T. University of California, Berkeley; JosepH J. Karz, Argonne 
National Laboratory ; and Winston M. Mannine, Argonne National Laboratory. National 
Nuclear Energy Series. Plutonium Project Record. Division TV. Volume 14B. 1778 pages. 
Two parts (not sold separately), $15.00 
This work consists of more than 150 original papers dealing with the transuranium elements and 
cognate topics. The papers are devoted to the four known transuranium elements: neptunium, 
plutonium, americium and curium. ‘There are several papers concerning radium, actinium, 
thorium, protactinium, and uranium, which are included for reference convenience. 


PRINCIPLES OF ORGANIC CHEMISTRY 
By James ENG.IsH, Jr. and Harotp G. Cassipy, Yale University. International Chemical 
Series. 512 pages, $5.00 
A basic text for the standard undergraduate course, this book presents a selected body of factual 
and theoretical material, and shows how this carefully chosen material, the result of experiment, 
is used in the development and practice of the science. An integrated modern treatment has been 
used throughout, incorporating electronic theories so as to unify the discussion of all topics. A 
large number of challenging problems are included. 


TRAINING FOR CHILDBIRTH 
By Hervert THoms, M.D., Yale University School of Medicine, and Grace-New Haven Com- 
munity Hospital. McGraw-Hill Series in Health Science. 114 pages, $3.00 


Presenting the results of research done in this country in the ‘‘Natural Childbirth’’ system of 
obstetrics, this new book introduces the theory that childbirth is a natural, normal function of the 
body which requires the physical and mental preparation of the mother. 


TEXTBOOK OF DENDROLOGY. New third edition 


By Wiiu1am M. Hartow, Syracuse University, and ELLwoop S. Harrar, Duke University. 
American Forestry Series. 555 pages, $5.00 


A new edition of this successful book, describing the important forest trees of the United States 
and Canada. Nearly 250 species of trees are covered in detail, and most of the descriptions in- 
clude distinguishing characteristics, general description, range and botanical features. 


INTRODUCTION TO NEUROPATHOLOGY 


By Samuet P. Hicks, M.D. and SxHrevps Warren, M.D., Departments of Pathology of 
the Harvard Medical School and the New England Deaconess Hospital. 475 pages, $10.00 


This profusely illustrated volume of the fundamentals of neuropathology presents a new ap- 
proach to the mechanisms, dynamic sequences, and pathologic physiology of disease processes in 
nervous tissues. The authors treat the special features of nervous disease together with the basic 
principles of the disease processes in general pathology. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42nn STREET, NEW YORK 18, N. Y. 
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Announcing- 
Saf-T-Grip Microscope Slides 


x 


with the New 
diamond-processed beaded edge 


Now, Propper makes the finest microscope slides—the safest, too! 
New Saf-T-Grip Microscope Slides are designed to meet the most ex- 
acting demands of scientists, technicians and laboratory workers and 
yet they will not cut fingers . . . will not slip or slide from the hand. 
iniitinen tata Saf-T-Grip Microscope Slides are provided with a beaded safety 
tee A Silas, edge by means of the exclusive Propper Diamond-Process. This 
Surer Grip beaded edge means more and better gripping surfaces for complete 
holding security and protection against cuts. The firmer grip now 
possible assures quicker, surer slide work. 

Crystal-clear, colorless Saf-T-Grip Slides are made from the hardest, 
non-corrosive, non-fogging glass and are completely free from bub- 
bles, pits, striae or other flaws. 

Place your order with your dealer today for either plain or etched 
Sat-T-Grip Microscope Slides. You'll be impressed by their per- 
formance—amazed at their low cost. 


PROPPER 


10-34 44TH DRIVE, LONG ISLAND CITY 1, N.Y. 
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Forthcoming science texts 


Man’s Physical Universe 
THIRD EDITION by ArtHuR T. BAWDEN 


This is the third edition of a highly successful text designed for survey courses in the 
physical sciences. The emphasis throughout is on the scientific attitude and method. 
The new edition brings up to date the applications of general principles, now includ- 
ing the important advances of the past decade. To be published in March. 


A Course in General Chemistry 


Tub Epition, Semi-Micro Alternate Form by Bray, Latimer & POWELL 


With semi-micro techniques now substituted for macro techniques, this well-known | 
text presents a carefully planned sequence of experiments designed to give an under- 
standing of chemical equilibrium and the principles of qualitative analysis. The text | 
has been developed over a long period at the University of California for use in classes 

centered on the laboratory. To be published in the spring. | 


Fundamentals of Organic Chemistry 
Revisep Epition of Conant’s Organic Chemistry by Conant & BuattT 


A revision of an outstanding text in this field, this book is subtitled A Brief Course 
for Students Concerned with Biology, Medicine, Agriculture and Industry. Emphasis 
is placed on the biochemical and industrial aspects of organic chemistry. To be pub- 


lished in March. 
Introduction to Semi-Micro 
Qualitative Chemical Analysis 
REVISED EDITION by Louis J. CurtMan 


This text is specially designed for a one-semester course. Fuller and more complete 
than most texts for the short course, it provides a sound scientific foundation for stu- 
dents of chemistry, medicine, dentistry or engineering. To be published in March. 


THE MACMILLAN COMPANY 60 Fifth Avenue, New York 11, N. Y. 
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What’ Better y the 


All your radiation instrument requirements in one package—scaler, rate meter, survey meter, 
contamination detector 

Binary or decade units interchangeable 

Plug-in construction—unique component accessibility 

Versatile yet compact 

Cooler operation—longer life 


Stretches your budget—the price is only $575.00,* an actual saving of almost $1000.00 if you 
were to purchase each component instrument separately. 


Some of the NCA SCALER features: — 
Plug-in construction minimizes maintenance. i 
Unique design permits unusual accessibility to components. 
Compactness: x 1034” x 72”. 
Light weight: approx. 20: Ibs. 
Continuous 24 hr per/day stable operation; no overheating. 
Higinbotham binary or a decade scaler can be interchangeably plugged into same socket. 
Self contained high voltage supply from 300-2500 volts. 
Resettable register mounted on panel. 
Provision for elapsed and pre-determined timers and pre-set count. 
Count rate meter with ranges of 500, 5000, and 50,000 counts per min; special circuit keeps 
meter fluctuation minimum over the three ranges and permits continuous variation of 
. meter response. 
* Binary scale of 8 or decade scale of 10—$510.00 
Binary scale of 64 or decade scale of 100—$575.00 
Above instrument (scale of 64) without rate meter—$390.00 
instrument without scaler .00 


Write for complete descriptive literature. 


Dept. M3, 499 Union Street, Brooklyn 31, N. Y. 
Manufacturers of Geiger tubes, nuclear instruments and accessories. 
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SS EFFICIENCY that 


LASTS 


Every optical and mechanical element of 
B&L Polarizing Microscopes is designed 
and built to provide the maximum in visual 
and operating efficiency... and to maintain 
this high efficiency throughout many extra 
years of service. 
e For Example the Model LC illustrated 
has: B&L distortion-free prism cement... 
Large diameter eyepieces, for a greater 
field... Quick-changing, centerable 
nosepiece .. . Designed to permit 
the use of the Federoff Universal 
Stage... Bausch & Lomb patented 
ball-bearing fine adjustment. 


WR ] TE for informative catalog No. D-137 
(Other models shown in D-147 and D-155) 
to Bausch & Lomb Optical Co., 
642-T St. Paul Street, 

Rochester 2,N.Y. 
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Phosphorus in Soils and Fertilizers 


F. W. Parker 


Bureau of Plant Industry, Soils, and Agricultural Engineering, 
U.S. Department of Agriculture, Beltsville, Maryland 


HE PROBLEMS associated with soil phos- 

phorus, the use of phosphatic fertilizers, and 

the phosphorus nutrition of plants are very 

complex. First of all, the chemistry of ortho- 
phosphoric acid and its compounds is highly involved, 
and problems multiply when phosphates are intro- 
duced into a wide range of soils varying in content of 
clay, organic matter, lime, and particularly compounds 
of iron and aluminum. Additional problems arise 
when plants are introduced into the system, for plants 
vary widely in their phosphorus requirement, and in 
their ability to grow at different phosphorus levels. 
It is not surprising, therefore, that despite extensive 
research in this field there are many unsolved prob- 
lems. These problems interest the whole American 
fertilizer industry, which was founded on phosphates, 
beginning with the manufaeciure of superphosphates 
in Baltimore in 1850. Today the industry produces 
approximately 10 million tons of 20 percent super- 
phosphate or its equivalent. 

An adequate supply of radioactive phosphorus is 
making possible extensive use of the tracer technique 
in soil, fertilizer, and plant nutrition investigations. 
This season will conclude three years of rather ex- 
tensive field experiments which have been supple- 
mented with laboratory and greenhouse studies. 

Before considering results of our radioactive phos- 
phorus investigations it may be of interest to review 
some of the broader aspects of soil and fertilizer phos- 
phorus problems in the United States. 

Phosphorus content of soils. The total phosphorus 
content of surface soils in the United States in their 
virgin condition is indicated by Fig. 1. The most 
deficient area is the coastal plain of the South At- 
lantie and Gulf Coasts. From this low level, the phos- 
phorus content increases, generally speaking, to the 
north and west, and is particularly high in the soils 
of the Blue Grass Region of Kentucky and the Central 
Basin of Tennessee. 

Total phosphorus of itself is a poor index of the 
phosphorus fertility status of soils, but it indicates the 
reserve supply, which is important. Phosphorus ex- 
ists in the soil in three major forms: primary minerals, 
adsorbed phosphorus on the surface of clay minerals, 
and organie phosphorus, a constituent of the soil 
organic matter. The last two forms are the more im- 


portant from the standpoint of immediate plant nu- 
trition. The relative proportions of the three forms 


vary widely in different soils. 


Fic. 1. Phosphoric acid in surface foot of soil. 


Phosphorus is being removed from the soil by crops 
and is being returned in the form of erop residues, 
farm manures, and commercial fertilizers. The rela- 


Fic. 2. Relation between phosphorus removed from the 
soil by harvested crops and that applied in fertilizers and 
manures. 
tionships between the quantity removed by harvested 
crops and the quantity applied as farm manures and 
fertilizer enables us to visualize trends in soil fertility 
and improvement. Fig. 2 shows this relationship by 
states for 1947. Note that five southeastern states 
and four northeastern states applied more than four 
times as much phosphorus as was removed by all har- - 
vested crops. Virginia and twelve other states ap- 
plied between two and four times as much phosphorus 
as was removed by cropping. On the other hand, the 
Great Plains states returned less than 25 percent as 
much as was being removed. 2 
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This figure must be interpreted with caution. First, 
let’s note that the heavy applications are being made 
in the general region where phosphorus deficiency was 
initially great. Conversely, the lowest return is in a 
region of moderate to high total phosphorus content 
of the soil. Second, the use of phosphorus should be 
related to economic return from its use rather than to 
the amount removed by crops. In the Great Plains, 
water is so often the factor limiting growth that the 
use of any fertilizer has been generally uneconomic. 
On the other hand, field experiments in the humid 
region have conclusively shown that it is generally 
profitable to apply several times as much phosphorus 
to tobacco, cotton, potatoes, and alfalfa as is removed 
by the crops. Finally, we should recognize that the 
degree of phosphorus replacement varies widely within 
states and even on different fields of a given farm. 

TABLE 1 
REMOVAL OF PHOSPHORIC ACID, P20s, BY HARVESTED CROPS 


AND ADDITIONS TO SOILS AS FERTILIZERS AND 
FARM MANURES IN THE U. S., 1910-1947 


— Applied to crops in— 

y 

Year harvested is 

crops Fertilizers Manures Total 
Thousands of tons 

1910 1,103 490 631 1,121 
1920 1,372 640 727 1,367 
1930 1,291 771 655 1,426 
1940 1,439 894 615 1,509 
1947 1,815 1,756 796 2,552 


The relative importance of farm manure and ferti- 
lizer as phosphate materials for several years is indi- 
eated in Table 1. Manure is of minor importance in 
the south Atlantic and east south central regions, but 
is an important source in most other regions. For the 
country as a whole, it furnishes about one-third of the 
phosphorus applied to the soils. The relative effi- 
ciency of phosphorus in farm manures and in super- 
phosphate is one of the problems we can now study 
critically for the first time with radiophosphorus. 

Note from the table that in 1947 we returned about 
50 percent more phosphorus to the soil than was re- 
moved by crops. As was indicated by Fig. 2, the re- 
turn in Virginia was approximately fourfold and in 
several states it was even greater. Since phosphorus 
is not lost by leaching, these data indicate that the 
phosphorus content of soils in some states may be 
increasing. In some areas losses of added phosphorus 
by erosion may be serious. 

A few years ago a study was made of the available 
phosphorus in soils used for the production of pota- 
toes in Northampton County, Virginia. Soils from 
56 farms contained an average of 662 pounds of avail- 
able phosphoric acid per acre, whereas adjacent vir- 


gin soils contained only 25 to 70 pounds of available 
phosphoric acid. This improved phosphorus fertility 
status resulting from heavy fertilization raises certain 
questions. For example, to what extent can a farmer 
reduce his fertilizer bill and cash in on the residual 
phosphorus? Do crops differ in their ability to utilize 
these reserves? 

By way of sharp contrast we might compare the 
phosphorus situation in Virginia and North Carolina 
with that in the Great Plains. Our research program 
indicates that the time is approaching when it will be 
economical to increase phosphorus fertilization, to 
offset, partially at least, the continuous removal by 
erops during the last 50 to 100 years. 

So much for the broader aspects of the phosphorus 
fertility problem in this country. We will now direct 
our attention to the recent work with radioactive 
phosphorus. 

Underlying principles of tracer studies. In the ex- 
periments we are to consider,! radioactive phosphorus, 
P®?, is used simply as a tracer. Only an infinitesimal 
proportion of the phosphorus in fertilizer is radio- 
active, but appropriate calculations enable us to deter- 
mine how much of the phosphorus in a fertilized crop 
was derived from the fertilizer and how much from 
the soil. Experimental quantities of nine different 
radioactive fertilizers have been made at Beltsville for 
cooperative field experiments with state agricultural 
experiment stations in all sections of the country. 
Our experiments indicate that radioactivity per se 
does not influence plant growth at the levels of P*? 
used in these studies. 

The experiments have included studies on (a) the 
comparative utilization of different phosphorus mate- 
rials, (b) the utilization of soil and fertilizer phos- 
phorus by different crops, and (c) the influence of 
phosphorus fertility of soils on the utilization of ap- 
plied phosphorus. We shall consider some of the 
data from these investigations. 

Comparative use of different phosphate materials. 
Phosphorus may be applied to the soil in any one of 
a wide variety of materials. All fertilizer phosphates 
are made from rock phosphate, which is also used for 
soil applications to the extent of nearly a million tons 
annually in recent years. Phosphorus in rock phos- 
phate is in the fluorapatite form, highly insoluble. 
Superphosphate, the most commonly used phosphate 
fertilizer, is produced by treating rock phosphate with 
sulfuric acid. Its main constituents are monocalcium 
phosphate and calcium sulfate. The phosphorus is 
readily soluble in water. 


21The data discussed were, with one exception noted, se- 
lected from twelve articles on radioactive phosphorus investi- 
gations that were published in Soil Science, Vol. 68, pages 
113-202, August 1949. 
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TABLE 2 


THE EFFECT OF SOURCE OF PHOSPHORUS, RATE OF APPLICA- 
TION, AND SOIL HISTORY ON THE YIELD AND 
PuHOosPHORUS UPTAKE OF VETCH 


Total Phos- 
Rate Soil histery yield¢ Phos- phorust 
of of phorust derived 
applica- four in the from 
tion os pH cut- plant the fer- 
tings tilizer 
ib/acre 
P20s g/culture % % 
None 
R 4.9 8.5 0.27 
R+L 5.5 7.0 0.29 
M+L 5.8 10.1 0.28 
Soils treated with rock phosphate 
350 R 4.9 42.7 0.36 66.4 
R+L 5.5 15.4 0.37 46.4 
M+L 5.8 14.1 0.34 30.6 
700 R 4.9 18.9 0.39 81.6 
R+L 5.5 16.4 0.38 64.6 
M+L 5.8 15.8 0.38 49.5 
1400 R 4.9 19.2 0.42 94.6 
R+L 5.5 16.6 0.42 87.2 
M+L 5.8 16.6 0.40 72.9 
Soils treated with superphosphate 
87.5 R 4.9 18.3 0.33 58.0 
R+L 5.5 16.8 0.35 51.8 
M+L 5.8 17.9 0.35 50.8 
175 R 4.9 18.6 0.38 79.4 
R+L 5.5 19.4 0.40 75.6 
M+L 5.8 18.2 0.39 68.3 
350 R 4.9 21.3 0.46 92.3 
R+L 5.5 20.5 0.50 90.3 
M+L 5.8 21.2 0.51 86.3 
*R=Residues; R+L=residues+lime; M+L=manure+ 
lime. 
+ L.S.D. = 1.5. 


t Mean of triplicates of three cuttings. 


In a recently completed study, neutron pile-irradi- 
ated rock phosphate was used in comparison with 
superphosphate (1). The soils were from three plots 
of the Joliet, Illinois, experiment field. Their reaction 
varied from pH 4.9 to 5.8. Alfalfa, vetch, and rye 
grass were used as crops in this greenhouse experi- 
ment. The results obtained with vetch on the soil 
of pH 5.8 are shown in Table 2. 

The first column indicates the rates of fertilization. 
Note the lowest rate for rock phosphate is the same 
as the highest rate of superphosphate. There was a 
good growth response to both fertilizers, but super- 
phosphate was distinctly superior to rock phosphate. 
Fertilization increased the percentage of phosphorus 
in the plant. If this is used as an index of efficiency, 
superphosphate is again the superior source. 

The last column of the table supplies data obtained 
by the use of P**, It shows that the vetch grown 
with increasing rates of rock phosphate derived from 
30 percent to 73 percent of the phosphorus from the 


fertilizer. The corresponding figures for superphos- 
phate were 50 percent to 86 percent. 

The results obtained with four successive cuttings 
of alfalfa are shown graphically in Fig. 3. It illus- 
trates several points. First, we should note that in 
this figure the comparison is between 700 pounds of 
phosphoric acid in rock phosphate and 150 pounds 
of phosphoric acid in superphosphate. The figure 
shows that the utilization of rock phosphate declined 
with increasing pH, but the utilization of superphos- 
phate was not materially affected by the soil reac- 
tion. At the rates compared, rock phosphate was 
superior to superphosphate on the most acid soil at 
all harvests. Superphosphate, however, was superior 
to rock phosphate on the least acid soil. On the soil 


Rock Phosphate 700 pounds P20, /Acre 
Superphosphote 150 pounds /Acre 


Ist cutting 2nd cutting | 3rd cutting | 4th cutting 


Percent phosphorus derived from the fertilizer 


RL ML R 


RL ML 
5.5 58 49 5.5 58 


Soil History - pH 
Fic. 3. 


of intermediate acidity, superphosphate was superior 
on the first two cuttings and rock phosphate on the 
last two. The experiments noted here show influences 
of the different phosphorus carriers for a single season 
only. Residual effects as shown in erop yields over 
a period of years must also be considered. Irradiated 
materials are not suitable for such studies. 

The field experiments have included the common 
phosphate materials produced by the fertilizer indus- 
try—superphosphate, double superphosphate, ammo- 
nium phosphate, and liquid phosphorie acid. They 
also included dicalecium phosphate, calcium metaphos- 
phate—a TVA product—and alpha tricaleium phos- 
phate. The last named is the phosphate compound 
in the furnace products produced by Coronet Phos- 
phate Company and TVA. 

The results of an experiment with three materials 
for corn grown on an acid soil in North Carolina are 
given in Fig. 4. This shows that the crop obtained 
twice as much phosphorus from superphosphate and 
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Fic. 4. Corn—Norfolk series (412 Ib P2Os/acre). 


calcium metaphosphate as from alpha tricalcium phos- 
phate. It may be noted that most of the phosphorus 
in the crop came from the soil on all treatments. The 
supply of native soil phosphorus in much of this area 
is low. It may be assumed, therefore, that a large 
part of the so-called soil phosphorus taken up is in 
reality from fertilizer residues of former years. 

An experiment in Iowa with oats as a test crop 
indicated a slight superiority of superphosphate. 
There were no significant differences between the other 


three materials. In this experiment, fertilization 


June 24 
LS0. (09) +69 


Moy 28 
(05) 


Placement 
Ro ROTILLER 
= BAND 

Source of P 


caveww 


SUPERPHOSPHATE 


DICALCIUM PHOSPHATE 


Sept. 13 
1.5.0. (05) 


TRICALCIUM PHOSPHATE 


Percent P in plant from fertilizer 


Fic. 5. 


materially increased the phosphorus content of the 
crop. A moderately large percentage of the phos- 
phorus was derived from the fertilizer. 

The last experiment with different materials was 
with sugar beets in Colorado. It involved two meth- 
ods of fertilizer placement. In the first, the fertilizer 
was mixed in the seedbed with a rototiller and the 
seed planted in the fertilized soil. In the second, the 
fertilizer was placed in a band six inches from the 
seed. The results are shown in Fig. 5. 

The first bar of each pair represents the percentage 


of phosphorus in the plant derived from the fertilizer 
when the rototiller placement was used. At all sam- 
pling dates superphosphate was superior, but calcium 
metaphosphate was a close second. 

The effect of placement is of interest. At the first 
sampling the beet roots apparently had not reached 
the band of fertilizer. At the second and subsequent 
samplings the band placement resulted in the better 
utilization of superphosphate and calcium metaphos- 
phate. 

Our studies with materials indicate the general 
superiority of superphosphate under most conditions. 
Canadian workers, however, have some evidence that 
ammonium phosphate is superior to superphosphate 
for wheat on calcareous soils. 


POTATOES 
240 LBS. P20, IN SOIL 


P20, FROM SOIL 
P20, FROM FERTILIZER 
100 


| 


LBS. P2% 
APPLIED, 


POUNDS OF P20s ABSORBED PER ACRE 


1ST 2ND 3RD 4TH 4TH 
(TOTAL) (TUBERS) 
SAMPLING 
Fic. 6. 

Earlier mention was made of the importance of 
farm manures as a source of phosphorus. Cornel! 
investigators have compared farm manure and super- 
phosphate, both containing P?, in greenhouse experi- 
ments. Their data indicate that the phosphorus in 
the two materials is utilized to approximately the 
same degree by rye grass. Somewhat similar results 
were obtained at Beltsville in greenhouse experiments 
comparing green manures and superphosphate as 
sources of phosphorus for rye grass. In this instance. 
green manures supplied about 70 percent as much 
phosphorus to the rye grass as did superphosphate. 
The preliminary work, therefore, indicates that the 
phosphorus in green manures and farm manure is ap- 
proximately as efficient as phosphorus applied in 
superphosphate. 

Utilization of applied phosphorus by different crops. 
The experiments indicate that crops differ widely in 
their capacity to utilize soil and fertilizer phosphorus. 
The results of an experiment with potatoes are given 
in Fig. 6, in which the amount of phosphorus absorbed 
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per acre is plotted against four sampling dates. The 
experiment was on a soil containing 240 pounds of 
available phosphorus per acre, which is a moderate 
quantity. In the experiment potatoes were fertilized 
with 25 and 100 pounds of phosphoric acid per acre. 
The bars show the amount of phosphorie acid in the 
crop at each sampling date. The solid black portion 
of each column indicates phosphorus derived from the 
fertilizer, whereas the shaded portion represents phos- 
phorus from the soil. Note first that at all sampling 
dates and at both rates of fertilization almost one-half 
of the phosphorus was from the fertilizer, second that 
increasing the rate of fertilization increased both the 
total and fertilizer phosphorus on sampling dates ex- 
cept the first, and third that at final harvest only 15 
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Fic. 7. Corn—Bladen series. 


percent to 25 percent of the applied phosphorus was 
found in the crop. A similar experiment with corn 
affords an interesting contrast (Fig. 7). Here we 
have two rates of fertilization—25 and 100 pounds— 
just as in the potato experiment. We also have two 
soils—one with 65 and the other with 150 pounds per 
aere of available phosphoric acid. Neither soil is as 
fertile as that in the potato experiment, which had 240 
pounds per acre of available phosphoric acid. It is 
immediately evident that, after the first sampling date, 
corn obtains most of the phosphorus from the soil. 
The total phosphorus absorbed is influenced more by 
the initial level of soil phosphorus than by the rate 
of fertilization. Finally, recovery of fertilizer phos- 
phorus is lower than in the ease of potatoes. 

A comparison of the utilization of fertilizer phos- 
phorus by corn, soybeans, and potatoes is given in 
Fig. 8. With corn the percentage of phosphorus 
derived from the fertilizer dropped from 80 percent 
to 25 percent from the first to the last sampling. It 
is interesting to note that potatoes at all sampling 
dates derived 50 percent to 60 percent of the phos- 
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phorus from the fertilizer. Soybeans were similar to 
corn except that the initial utilization of fertilizer 
phosphorus was not nearly as great. In this connec- 
tion it may be noted that the initial response of corn to 
phosphorus fertilization was much greater than was 
the case with soybeans. By the end of the growing 
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season, however, neither crop showed a significant 
yield response from the phosphate fertilization. 
These and other experiments clearly indicate that 
potatoes absorb most of their phosphorus from a lim- 
ited volume of soil and that they utilize applied phos- 
phorus more fully than most crops. Corn initially 
draws on the band of fertilizer but very rapidly ex- 
tends its root syste: and obtains most of its phos- 
phorus from the soil. From this we may assume that 
corn would utilize the accumulated phosphorus in well- 
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fertilized soils more effectively than would potatoes, 
cotton, or tobacco. Tobacco uses fertilizer phosphorus 
in the seedling stage more than cotton. Both appear 
less efficient than corn in using soil phosphorus. 

Influence of phosphorus fertility of soils on the 
utilization of fertilizer phosphorus. In an experi- 
ment with cotton, 50 and 100 pounds of phosphoric 
acid were applied as superphosphate on two soils. 
One soil contained 67, the other 288 pounds of avail- 
able phosphoric acid per acre. The data are given 
in Fig. 9. The striking thing about the figure is that 
the really big difference in the phosphorus content of 
the crop is due to the difference in the two soils. The 
phosphorus fertility level of the soil did not materially 
influence the utilization of fertilizer phosphorus. Sim- 
ilar results have been obtained with both corn and 
potatoes. The potato experiments were on Long Is- 
land and in North Carolina. At both locations three 
rates of phosphorus fertilization were compared on 
two soils of widely different phosphorus fertility. 
Here again, as with cotton and corn, the phosphorus 
content of the soil did not materially influence the 
utilization of fertilizer phosphorus when applied in 
bands. The soil fertility level, however, did greatly 
influence the amount of soil phosphorus used, and the 
total phosphorus absorbed by the crop. 


Such data give convineing evidence of the impor- 
tance of increasing the phosphorus fertility status of 
soils to a reasonably good level. They also indicate 
that the various crops studied used to good advantage 
residual phosphorus from previous fertilization. 

In conclusion, we feel that radioactive phosphorus is 
a very useful tool for certain studies. It has its limi- 
tations, however; one is that the rate of decay is such 
that it can be followed only one season. The residual 
effects of phosphorus fertilizers, therefore, have to be 
determined by less direct methods. We are also con- 
ducting, as supplementary to this field approach and 
closely integrated with it, fundamental investigations 
on plant nutrition, soil chemistry, and soil-fertilizer 

"reactions, both rapid and long term. Our knowledge 
of soil and fertilizer phosphorus is steadily increasing. 
It appears that, for the most part, we are gradually 
increasing the phosphorus fertility status of our soils. 
If the present high level of fertilizer phosphate use 
is maintained, and somewhat better distribution is 
achieved to certain sections of the country, phos- 
phorus will gradually become less of a limiting factor 
in crop production. 
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The First Year of the SCLP 


The Scientists’ Committee on Loyalty Problems,’ 


Princeton, New Jersey 


N THE FALL OF 1948 a committee of the Fed- 

eration of American Scientists was formed to 

deal with the security and loyalty problems con- 

fronting scientists. This report summarizes the 
activities of that committee, the SCLP, in its first 
year. 

In order to make the committee’s operation more ef- 
fective, members have been chosen from a fairly small 
geographical area. The committee has a panel of 80 
sponsors and consultants, however, who are broadly 
representative, geographically and professionally. 

Because other groups were studying the long range 


1Present members of the committee are: Lyman Spitzer, 
Jr., chairman; William A. Higinbotham, associate chairman ; 
Arthur S. Wiszhtman, secretary; Donald R. Hamilton, 
treasurer; Kenneth W. Ford, Samuel A. Goudsmit, Herbert 
R. Muether, T. Alexander Pond, and Irving Wolff. 


legal (1) and sociological (3) implications of the 
security program, the SCLP has concentrated its at- 
tention on the immediate and practical problems fac- 
ing scientists. The first action of the committee was 
to collect and study the available information on 
clearance procedures (13). It then undertook to ob- 
tain for individuals, without judging the merits of 
any case, the full protection of existing regulations. 
And on the basis of this knowledge and experience, 
it has urged upon government agencies the adoption 
of specific reforms and procedures. 

One point deserves particular emphasis at the out- 
set. Although the SCLP has worked consistently for 
more equitable and judicial clearance procedures, it 
does not believe that a poor security risk should be 
given clearance. The steps it has taken and the meas- 
ures it has recommended are all designed to ensure 
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a fair hearing of all the available evidence; they are 
not designed to increase the number of clearances 
given in cases that are actually doubtful. 


Al TO INDIVIDUALS 


Because it never occurs to them to doubt their own 
acceptability, most scientists are poorly informed on 
clearance procedures. The local clearance board may 
do little to relieve the resuiting confusion, since the 
security procedures within an agency are likely to be 
variable, and subject to different interpretations be- 
eause of the lack of precedents. Hence, the first need 
of a scientist with clearance difficulties is often for 
procedural information. To serve this need, the 
SCLP keeps an up-to-date summary of loyalty and 
security clearance procedures of the various govern- 
ment agencies (13) available on request. These pro- 
eedures vary widely from agency to agency. 

If clearance has been initially refused a scientist, 
and if he is allowed an appeal, the SCLP has in some 
eases been able to secure legal advice for him. Finally, 
in cases where a decision has been left pending overly 
long, the committee may attempt informally to speed 
the decision. 

Current appeal procedures are far from perfect, as 
will be pointed out later in some detail. Even so, an 
appeal of any sort offers at least some opportunity to 
prevent the perpetuation, in an uncontroverted form, 
of the flimsy and hearsay evidence which secret dos- 
siers sometimes contain. There is a large group of in- 
dividuals for whom no appeal is possible. This group 
is composed of prospective employees, i.e., scientists 
to whom 2 jcb in a classified project has been offered 
pending clearance. It is presently possible for such 
a man to be barred indefinitely from many types of 
government work on charges of which he is ignorant, 
and on evidence which he is not allowed to dispute. 

When an appeal is possible, the scientist denied 
clearance may actively seek a reversal of the decision 
in order to keep his job or to clear his name for future 
jobs. Or he may feel that the expense and trouble 
of appeal are not worth the effort, and seek employ- 
ment where clearance is not required. This point of 
view could represent a threat to the health of govern- 
ment-sponsored research. Our case histories indicate 
that a number of scientists in fact feel this way. 

The committee has considered 62 individual cases in 
its first year. About one third of these were prospec- 
tive employees, mostly with the Atomic Energy Com- 
mission. The rest were employees divided among the 
various military departments and their contractors, 
and the AEC and its contractors, with a few in other 
departments, such as the Department of Commerce 
and the Veterans’ Administration. Twenty-seven of 
these cases are now closed, either by a final decision of 


a review board, or because no appeal was possible, 
or because the scientists concerned preferred to drop 
the whole matter and seek jobs elsewhere. (Not all 
of the 20 prospective employees fall in this group. 
Some still seek action, despite the present official 
hopelessness of their situation.) The other half of 
the cases studied are still open, and some have been 
pending for over a year. 

The committee has gained information from these 
eases which has been very helpful in formulating 
advice for others in clearance difficulties. Two gen- 
eral rules have emerged for the scientist facing a 
clearance hearing or appeal: (1) get a lawyer, and 
(2) attend the hearing personally. Unfortunately, 
these rules are not always financially practical. 

A specific case may best serve to illustrate the prob- 
lems met by scientists and the way in which the SCLP 
has endeavored to help: 


The case of Mr. K. Mr. K. worked in Washington 
as a scientific aide for the Navy during two war years. 
After two subsequent years in the Navy as a radar 
operator, he returned to a Navy job in Washington. 
then took a leave of absence to finish his undergradu- 
ate college training in science. A few weeks before 
graduation in January 1948, he was accepted for tech- 
nical employment on an AEC contract at L. Univer- 
sity. This acceptance was contingent upon clearance 
by the AEC, which was expected to take “at least a 
month.” The employment was to begin as soon as 
clearance came through. 

In February 1948, Mr. K. was informed that his 
fingerprints had been lost and that a new set was 
needed. He had a set made and forwarded them to L. 
University. In March he wrote to find out if any 
action had been taken. Mr. M. at L. University re- 
plied that word was expected “momentarily.” In June 
Mr. K. wrote again, and was told by Mr. M. that 
word was expected “in a short time.” 

On July 1, Mr. M. wrote: 


The Federal Bureau of Investigation has made a 
thorough study of your case and the file has finally 
reached the security officer of the Atomic Energy Com- 
mission in the New York Office. Because of some in- 
formation presented in the FBI report, the New York 
Office is unable to grant clearance. However, they do 
not want to take the responsibility of refusing clearance, 
and at our request they will send your papers to a Board 
of Review in Washington for final decision. At best it 
will be another three months before the Board reaches 
your ease and comes to a final decision. 

I offered you a position on our project with the pro- 
vision that you first receive clearance from the AEC. 
Until clearance is actually refused, I feel obliged to hold 
a position open for you. However, the security officer in 
New York has informed me that the chances of a favor- 
able decision from the Board of Review are slim. 
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You have waited five months now for clearance and 
will have to wait about three months more with no as- 
surance that you will have a job even then. If you wish, 
I will request New York to send your papers on to Wash- 
ington. However, you may prefer to drop the matter at 
this stage and accept a position elsewhere. If, in spite 
of the slim possibility of a favorable outcome, you wish 
to press for a final decision, please let me know and I 
will see that the necessary steps are taken. 


Mr. K. answered promptly: 

My conscience is clear. I most certainly do wish to 
press for a final decision. Please request New York to 
send my papers to the Board of Review. 


On November 9, nearly 10 months after the first 
request for clearance, Mr. M. wrote: 

I regret to inform you that the Atomic Energy Com- 
mission has refused to grant clearance in your case, and 
the offer that I made to you some time ago must be with- 
drawn. No reasons were given for the refusal of clear- 
ance, and since the opinion was handed down by the 
review board in Washington, I am afraid there is nothing 
further we can do. 


Mr. K. in the meantime had accepted a fellowship 
at N. University and was working on his M.A. He 
was anxious, however, to press for clearance, since he 
might someday wish to work on an AEC contract. 
Acting on SCLP advice, Mr. K. wrote to the New 
York office of the AEC to request a statement of 
charges and an opportunity to defend himself. Mr. 
O. of the AEC replied on August 26, 1949: 

In reply to your letter of August 11, 1949,... I should 
like to say at the outset that the AEC did not refuse to 
grant you clearance for that position. Your case was 
never pursued to the point where a final decision was 
reached by the AEC one way or the other concerning 
your eligibility for security clearance. ... 


The letters of Mr. M. and Mr. O. were thus directly 
contradictory. After two years of waiting, Mr. K. 
still hopes to be cleared for work on AEC contracts. 

The case of Mr. K. is not typical. No two cases 
are alike. But common to most cases that have come 
to the committee’s attention are red tape, confusion, 
and delay. Personnel offices have been known to tell 
applicants that clearance was refused when in fact no 
clearance was involved, whereas other applicants have 
been turned down for clearance reasons without being 
told that their clearance had given trouble. 


THE ISSUES 


The security problem is the direct result of the con- 
tinuing international tension, and the national security 
must, of course, be the overriding consideration in any 
discussion of this or related problems. Given this 
premise, there are still two difficult questions to con- 
sider: 


(1) To what extent must secrecy be carried in sci- 
entific matters best to protect the national 
security ? 

(2) How shall decisions on the potential disloyalty 
and reliability of a particular scientist be 
made? 

At the beginning of its work, different members of 
the committee had widely different answers to these 
two questions. The experience gathered during the 
year has produced fairly uniform agreement on cer- 
tain general answers. 

Boundaries of secrecy. Selection of those items 
(facts, equipment, research projects) which must be 
kept secret to ensure the national security is the 
touchstone in the formulation of a security program. 
Once the boundaries of necessary secrecy are defined 
and removed from the discussion, the issues become 
clear. The remaining problem is one of personnel 
only. The SCLP believes that the boundary should 
be located by balancing the requirements of security 
by secrecy against those of security by achievement, 
that is, by evaluating the point where restriction of 
information so hampers research that national security 
is more harmed than helped. For example, vital 
secrets in atomie energy can be adequately protected 
for the time being by classifying the technology and 
status of bomb construction. However, extension of 
secrecy into the field of nuclear physics would be 
unwise in the long run. Any security gained by gen- 
eral secrecy of our fundamental data would be rapidly 
overweighed by the diminished vigor of our own re- 
search. These remarks will be accepted as truisms by 
most members of the scientific community; but the 
point is worth making in view of the widespread 
tendency among the laity to regard “science” and 
“secrets” as synonymous. The committee expressed 
its opposition to the unwarranted spread of secrecy 
in a letter to Senator Brien McMahon, chairman of 
the Joint Committee on Atomic Energy, on February 
28, 1949. 

Clearly, no committee composed only of scientists 
(or, even more clearly, only of military men, or only 
of government executives) is qualified to determine 
accurately which phases of research are vital to de- 
fense. For this reason, the SCLP has accepted the 
boundary as it found it, and has confined itself to 
the remaining problems: first, the scope, and second, 
the mechanies of the personnel security programs. 

Scope of the Personnel Security Program. Given 
a boundary between secret and nonsecret research, the 
question arises, how shall the investigation of per- 
sonnel be related to this boundary? It is clear that 
such investigations must include, as a minimum, all 
scientists at work in the secret fields. However, the 
committee feels that any extension of personnel se- 
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curity measures beyond the minimum and into the 
fields of general science threatens the national security 
rather than strengthens it. Three principal reasons 
are: 

1. Investigation of personnel on attitudes and as- 
sociations represents a break with the traditions of 
democracy, and should be tolerated only when clearly 
essential to the national security. 

2. The clearance requirements, especially as they 
have been applied in the past, deter some capable and 
much-needed scientists from going into important 
seientifie work. 

3. There is some danger that personnel investiga- 
tions in nonsecret fields may be followed by extension 
of secrecy into those fields. 

The AKC fellowship controversy in the spring and 
summer of 1949 provided an arena for the airing of 
views on the scope of the security program, and an 
ideal one in the sense that no question of national 
security was directly involved. The controversy was 
set off by the discovery of an AEC fellow who was 
a professed communist. It culminated in the pas- 
sage of the O’Mahoney amendent to the Independent 
Agencies Appropriation Bill (H.R. 4177) in August 
1949, requiring full FBI investigation and AEC 
clearance of all AEC fellows. It was clearly a 
question of extension of investigations into non- 
secret areas, since the fellowship in no way implied 
security clearance or any commitment to work for 
the AEC. In a letter to Senator McMahon dated 
May 23, 1949 the eommittee took a strong stand 
against this extension, using the arguments just 
stated, and in addition pointing out that recent his- 
tory has shown clearly the damage that can be done 
to scientific research by the requirement of political 
orthodoxy. The committee further urged scientists 
to make known their views to the senators and 
congressmen. 

On October 26, 1949, the Council of the National 
Academy of Sciences, whose National Research 
Council administers the AEC fellowship fund, stated 
its position on the program as amended: 

In our opinion the requirement of FBI investigation 
and Atomic Energy Commission clearance is ill-advised 
for those fellows who neither work on secret material, 
nor are directly preparing for work on Atomic Energy 
Commission projects. We are convinced that by this 
restriction the value of the broad program has been 
greatly reduced; we have grave doubts whether the 
continuance of the Atomic Energy Commission Fellow- 
ship Program thus restricted is in the national interests. 

Although it was clearly the intent of Congress to 
extend investigations to cover all prospective AEC 
fellows, regardless of their fields of research, the 
previous security boundaries were restored by the an- 


nouncement of the AEC, dated December 16, 1949 (9), 
of the withdrawal of its fellowship program, except 
for postdoctoral grants for secret work. This step 
was taken after consultation with the National 
Academy of Sciences. 

Since this article was prepared, arrangements have 
been made by the AEC to resume its predoctoral fel- 
lowship program, but with the restriction that “the 


~ subjects of research must be sufficiently closely related 


to atomie energy to justify a presumption that the 
candidate, upon completion of his studies, will be es- 
pecially suited for employment by the Atomie Energy 
Commission or one of its contractors.” The program 
will be administered not by the National Research 
Council but by four different agencies: Associated 
Universities, Ine. (which operates the Brookhaven 
Laboratory) for the northeastern region; Oak Ridge 
Institute for Nuclear Studies for the southeastern 
region; and by fellowship boards under contract with 
universities for the midwestern and western regions. 

In a letter to the SCLP, Senator McMahon noted 
that a National Science Foundation might be es- 
tablished, and that this organization might administer 
fellowships for nonseeret research. If clearance re- 
quirements could be kept out of all nonseecret work 
sponsored by the NSF, this organization could be the 
answer to the fellowship controversy. In addition, 
the support of basie research by an agency outside 
the National Defense Establishment might help pre- 
vent further inroads of personnel security into non- 
classified research. However, if legislation setting 
up the NSF requires full FBI investigation and 
clearance for many workers in nonsecret areas, a 
large number of scientists will oppose the adoption 
of such a bill. 

Mechanics of the Personnel Security Program. The 
second major problem of personnel security is the 
practical one. How shall a loyal person or a “good 
security risk” be determined? How ean the poten- 
tially dangerous person be discovered and removed 
without harming the innocent? What procedures 
can provide a maximum of security with a minimum 
of injustice? 

Whatever else they may be called, security hearings 
are trials in which probability of innocence or guilt 
is determined; and denial of clearance can do more 
lasting harm than the mere loss of a job. Yet there 
is an important difference between security hearings 
and criminal trials, a difference of emphasis. Both 
should attempt to convict the guilty and protect the 
innocent. But the underlying philosophy of the 
criminal court is: Better to let a guilty man go free 
than to convict an innocent man. The philosophy of 
the security program would appear to be rather: 
Better to deny clearance to a reliable man than to 
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clear a disloyal man. Even within this assumption, 
much can be done to reduce the possibility of an in- 
correct decision. The SCLP believes that all of its 
suggested reforms inerease the probability of a re- 
liable man’s securing clearance without in any way 
decreasing the probability of clearance’s being denied 
to a poor security risk. 


SuGGcesteD REFORMS 

The committee’s proposals for procedural reform 
in the security program are the following: 

1. A hearing should be held by an independent 
civilian board before the individual is dismissed. 

2. An appeal hearing should be held before a dif- 
ferent but similarly constituted board. 

3. Hearings, as such, should be unclassified. 

4. A detailed statement of the charges against the 
individual should be made, so that he has an adequate 
opportunity to prepare his defense. 

5. Permission should be given for confrontation 
and cross-examination of witnesses, except when con- 
cealment of identity of informant is necessary to the 
carrying out of further investigation. 

6. In all eases, an unclassified transcript of the 
hearing should be supplied to the individual. 

7. Written judgment should be presented to the 
individual with all possible speed. 

No agency lacks all of these procedural safeguards, 
and no agency incorporates them completely. On 
November 14, 1949, the committee recommended to 
the heads of the military agencies the reforms that 
were respectively applicable as of that date. These 
recommendations, with the replies received by the 
committee, give a picture of the current state of se- 
curity procedures. 

Department of the Army. The Department of the 
Army lacks safeguards numbers 1, 2, 5, and 6. Ina 
letter to the SCLP dated November 21, 1949, the Of- 
fice of the Secretary of the Army stated that no im- 
mediate changes in security regulations were contem- 
plated. 

Department of the Navy. In a letter dated Jan- 
uary 6, 1950, the Secretary of the Navy advised the 
SCLP of the policy of his department in regard to 
recommendations 1, 2, 4, 5, and 6. 

land 2) The department is not required by law 
to grant a hearing. However, it has provided that 
an employee discharged on security grounds will be 
granted a hearing before the Navy Department Loy- 
alty Appeal Board in Washington, D. C. 

4) After an employee has been removed, he is 
given, on request, a statement of charges. 

5) Permission to confront and cross-examine 
witnesses is denied in general in order to safeguard 
sources of information. 


6) <A transcript of the hearing before the Loy- 
alty Appeal Board is given the former employee. 

Department of the Air Force. The Air Force 
regulations lack safeguard 5. However, in a letter 
to SCLP dated December 8, 1949, the Office of the 
Director of Civilian Personnel, USAF, stated that 
cross-examination of individuals who give derogatory 
information and who appear as government witnesses 
is permitted, and that it is the usual practice to call 
all such individuals willing to testify. The letter 
points out, however, that such individuals cannot be 
forced to appear, and that an informant’s desire for 
anonymity is respected. 

Department of Defense. The SCLP has, in addi- 
tion, urged the Secretary of Defense to unify the 
procedures of all departments under his jurisdiction. 
A letter from Secretary Forrestal in February 1949, 
stated that the whole security program was under 
review at that time in the Department of Defense. 
In May and November, 1949, Secretary Johnson 
promised continued attention to the clearance pro- 
cedures in his department. 

The Industrial Employment Review Board (IERB). 
The IERB, an appeal board administered by the 
Munitions Board for contractors of the Army, Navy, 
and Air Force, lacked most of SCLP’s recommended 
safeguards until recently. In a letter dated Decem- 
ber 5, 1949, the chief of the Munitions Board’s Office 
of Manpower advised the committee of a reorganiza- 
tion of the IERB, in which safeguards 4, 6, and 7 
have been included. Policy on the remaining sug- 
gestions is as follows: 

1. The boards will be mixed civilian and military 
personnel, with a civilian chairman. 

3. The hearings cannot be unclassified or opened 
to the public; however, participation of the appel- 
lant’s attorney, union representative, and any wit- 
nesses is allowed. 

5. As with the Air Force, cross-examination of 
only those witnesses that the government chooses to 
call is allowed. 

The committee does not understand, in respect to 
IERB policy on recommendation 3, why it is neces- 
sary, or indeed how it is possible, to introduce classi- 
fied information into a hearing involving an individ- 
ual who has not been cleared. If no classified infor- 
mation is introduced, then there is no reason to clas- 
sify the hearing. The IERB is the only agency that 
finds classification necessary. However, the rights 
of appellants are greatly enhanced by the changes 
that have been made. 

The AEC. The AEC lacks safeguard 5, but has 
on occasion allowed confrontation. 

Proposal 5, recommending permission for the cross- 
examination of adverse witnesses, is not included in 
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full rigor in the procedures of any security board. 
Committee files indicate that weak or irrelevant evi- 
dence is used in some hearings and in some charges. 
The SCLP has pointed out (10, 11, 12) that scientists 
themselves may help to improve this situation by 
signing all evidenee given to FBI investigators and 
offering to appear in person to testify. 


CRITERIA FOR CLEARANCE 


Determination of the actual criteria to be applied 
in determining eligibility for security clearance is ap- 
parently extremely difficult. Very recently the AEC 
(4), the Air Force (5), and the IERB (6) have for- 
mulated such criteria. The formulation was so dif- 
ficult that at one point the AEC despaired of ever 
spelling it out in specific terms (8). However the 
committee believes that similar codifications should 
be made by all agencies concerned. 

The AEC and Air Force recognize two types of 
security risk. For example (3): 

“Category (A) includes those classes of derogatory 
information which establish a presumption of security 
risk . . .,” that is, disloyalty (in the sense of the 
President’s loyalty clearance order (7), felonious 
conduct, insanity, violation or disregard of security 
regulations, ete. In these cases, refusal of clearance 
is mandatory (subject to appeal in Washington). 

“Category (B) includes those classes of derogatory 
information where the extent of activities, the at- 
titudes or convictions of the individual must be 
weighed ... or [those of] his spouse... .” In 
these cases, clearance can be granted or denied, or 
referred to Washington. Much has been written else- 
where on these types of guilt (1, 2, 3). The com- 
mittee, however, has confined itself to opposing any 
unwarranted increase in the area where these criteria 
must be applied. 


THE PROBLEM OF PROSPECTIVE EMPLOYEES 


In urging procedural reforms, the SCLP has con- 
sistently asked that they be extended to prospective 
as well as actual employees. The complete lack of 
procedural safeguards for most prospective employees 
is probably the outstanding defect of the security 
program for scientists today. Excepting only the 
Civil Service Commission (loyalty program) and the 
Air Force, the agencies principally affecting scientists 
do not allow a prospective employee either a hearing 
or an appeal. These agencies are the Navy, the Army, 
the IERB, and the AEC. 

This undesirable situation will become increasingly 
important as the proportion of prospective employees 
dealt with in security cases steadily grows. Enlight- 
ened national self-interest demands that withdrawal 
of a job offer on security grounds be handled with 


whatever degree of care is accorded to the process of 
firing on security grounds. When a prospective em- 
ployee is denied clearance, this fact appears on his 
FBI record. As a result, it then becomes adminis- 
tratively difficult for anyone else to employ him on 
government or other classified work at any time. 
This FBI record may even imperil his chance of ob- 
taining a good position of any sort, in or out of 
government, classified or unclassified. It is clearly 
unfair to risk blackening a man’s record and threaten- 
ing his entire subsequent career without establishing 
some procedural safeguards. 

The SCLP has pointed out the serious inequality 
in the treatment of prospective and actual employees 
to the Army, the Navy, the Air Force, the AEC, and 
the Joint Committee on Atomic Energy. Only the 
Air Force has changed its policy to remedy this ine- 
quality. In a letter to SCLP in December 1949, the 
Air Force revealed that its prospective and actual 
employees were now granted the same treatment in 
security cases. Some evidence of a possible change 
in policy towards prospective employees has come 
from the AEC. The commission stated over a year 
ago in its fourth semiannual report (July 1948) 
that applicant hearings were “currently under con- 
sideration.” In a subsequent interview (8), how- 
ever, the commission was unenthusiastic about such 
hearings. The principal arguments against them at 
that time were the additional trouble and expense 
they would make for the AEC, which already found 
security investigations a considerable burden. 

So long as the present situation continues, the 
least that can be done is suitably to warn prospective 
employees against overoptimism. Plain honesty de- 
mands that an applicant to whom a job offer is made 
be informed that hitches sometimes arise in clearance, 
that personal plans made on the assumption of future 
clearance may go awry, and that there is no way in 
which a decision may be appealed or a black mark 
erased. 


CONCLUSIONS 


The experience of the SCLP during its first year 
of operation, which has been outlined in the present 
report, has led to the following conclusions: 

1. Further reforms in procedure are desirable. 
Although relatively few scientists encounter clearance 
difficulties, and clearance procedures have been sub- 
stantially improved during the past year, there is 
further room for improvement. In particular, pro- 
cedural safeguards for prospective employees are 
needed. Also, a more rapid processing of individual 
eases is desirable to eliminate long delays. 


(Continued on page 238.) 
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Stars in Photographic Emulsions 
Initiated by Mesons 


Frank L. Adelman and Stanley B. Jones’ 


Radiation Laboratory, University of California, 
Berkeley, California 


Stars initiated by x mesons in photographic emulsions 
have been examined in order to determine the probability 
that such a meson will form a star of a specified number 
of prongs. Preliminary results have been previously 
published in abstract form (1). Recently, Perkins (13) 
has made a similar study using cosmie ray data. When 
account is taken of his different method of tabulating re- 
coils, his distribution is compatible with that given in 
this paper. 
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Fic. 1. Schematic diagram of apparatus for observing 
mesons. 


It may be noted that these results are potentially use- 
ful in connection with the possible existence of mesons of 
mass different from that of either x or 1 mesons, since a 
prong spectrum is expected to be characteristic of each 
meson type. 

The opportunity to study a group of a mesons with 
essentially no contamination by wy mesons was afforded 
by the determination of the mass of the a” meson which 
was made in this laboratory (2, 7, 10). The apparatus, 
shown in Fig. 1, selects a group of mesons in a small 
momentum range. The channel was designed to elimi- 

1 We are indebted to Prof. Ernest O. Lawrence for his con- 
tinued interest in this work. We also wish to thank Prof. R. 
L. Thornton and Drs. Eugene Gardner and C. M. G. Lattes 
for much helpful discussion. The authors are very grateful 
to F. M. Smith and D. J. O'Connell for microscopic work, to 
A. J. Oliver for the photomicrographs, and to James Vale and 
the cyclotron crew for making the bombardments. This 
work was done under the auspices of the Atomic Energy 
Commission. 
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nate + mesons of undesired momenta as well as positive 
mesons, and to minimize the number of yw mesons. For 
this work Ilford C.2 emulsions were used. The mesons 
were measured by the method of Hp and range described 
in earlier reports (2, 7, 8). 

In order to estimate the w contamination, the prong 
spectrum of those mesons in the central part of the 
distribution of meson masses was compared with the 
spectrum of the remainder of the group. Since the pw 
mesons would be products of the decay of a mesons in 
flight, their apparent mass values are expected to be 
distributed throughout the entire mass spectrum. How- 
ever, it was found that these two prong spectra agreed 
within the probable errors. From these results and the 
assumption that pw mesons do not initiate stars (5, 9), 
it is concluded that no more than one percent of the 
mesons included in the total prong spectrum are y 
mesons. 

In making this study, those events were termed stars 
in which at least one track could be discerned leaving 
the terminus of the meson with a well-defined direction. 
A star was considered to have a recoil as one of its 
prongs when at least one of its branches was a ‘‘heavy’’ 
track less than five microns in length, with a definite 
direction. However, a poorly defined group of grains, 
showing no preferred direction, was not considered a 
prong, but was called a ‘‘club.’’? A club may, in fact, 
be a nuclear recoil, but this interpretation is not certain. 
Mesons that ended within five microns of either emulsion 
surface were discarded in order not to include stars for 
which one or more prongs might be unobservable. Photo- 
micrographs of typical meson events are shown in Fig. 2. 

In this study 512 a mesons were observed to end in 
the emulsion. Their prong spectrum is shown in Fig. 3. 
The 137 mesons that appear in the first column did not 
initiate stars. Fifty-two of these formed clubs, as indi- 
eated by the blacked-in portion of this column. A count 
was not made of clubs associated with stars of one or 
more prongs. Shading in the other columns indicates 
stars that had a recoil prong as one of their branches. 
It was found that 26.8+2 percent of the x mesons end- 
ing in the emulsion do not initiate observable stars. 
For all mesons in this study, the average number of 
prongs per meson is 1.7+0.1. 

Earlier prong spectra, taken with a different geometry, 
indicate that there is no statistically significant differ- 
ence between Eastman NTB, Ilford C.2, and Ilford C.3 
emulsions, and that there is also no significant difference 
between 50- and 100-micron emulsion thicknesses. 


Fic. 2. Typical 7 mesun events. Mesons enter at top of 
each photomicrograph. Each circle is 100 microns in diam- 
eter. (A) Meson ending with no event associated; (B) 


meson forming a “club”; (C) 1-prong star; (D) 1-prong 


star; (E) 3-prong star: (F) 2-prong star; (G) star with 3 
prongs, one of which is a recoil prong: (H) star with 2 
prongs, one of which is a recoil prong. 
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Fic. 3. Prong spectrum of 512 z- mesons. 


The prong spectrum in an electron-sensitive emulsion 
(Eastman NTB3) was studied by Ellen Grunwald at the 
suggestion of W. H. Barkas. By grain counting, she 
found that in 64 m meson stars, no protons of energy 
greater than 40 Mev (or heavier particles of corre- 
sponding grain density) were emitted. Her prong spec- 
trum was consistent with ours within the poor statistics. 
This agreement was to be expected, since no particles 
were found of energy greater than that registered by 
Ilford C.2 emulsions (protons of 50-60 Mev). A few 
slow electrons were observed, but no high energy elec- 
trons were seen. Since low energy electrons often could 
not be reliably assigned to an event because of heavy 
background of low energy electrons, their frequency of 
occurrence is not estimated here. This work is being con- 
tinued by one of us (F. L. A.) using Ilford G.5 emulsion. 

The decay of a x meson at rest into a pp meson has 
been observed in photographic emulsions (11). A signifi- 
eant question has been whether this process is restricted 
to positive mesons. In the more than 4000 x mesons 
that have been observed at this laboratory to end in the 
emulsion, only two events have been found (by W. H. 
Barkas and H. Bradner) which may be interpreted as 
negative xa-1 decays. However, the possibility that 
these are stray a* mesons has not been ruled out; the 
prebability is even larger that they are decays of a” 
mesons which take place before the x meson comes to 


Fic. 4. “Hammer” track (A) from star initiated by 
m- meson entering from the top. 


rest. It follows that, since the emulsion consists of 
discontinuous grains of AgBr and gelatin (14), a mesons 
seldom, if ever, undergo a-y decay either in gelatin, 
which consists of light elements, or in AgBr. This sub- 
stantiates the assumption of Lattes et al. (12) that the 
mu decays observed in cosmie ray photographic emul- 
sions are decays of positive mesons. 

Among 3000 meson events, eleven ‘‘hammer’’ tracks 
were found. A photomicrograph of such an event is 
shown in Fig. 4. These hammer tracks are attributed 
to the emission of a Li® nucleus as a star prong (6). 
The Li’ decays into Be*® with a half-life of 0.88 see, 
and the Be* disintegrates into two alpha particles of 
equal energies with a half-life? of the order of 10™ sec. 
The presence of these hammer tracks implies that the 
emission of fragments other than alpha particles and 
nucleons might occur with significant probability. This 
conclusion is not inconsistent with the observation of 
deuterons and tritons in high energy nuclear reactions 
induced by the Berkeley 184-inch cyclotron (4). Since 
it is extremely difficult to distinguish these heavier 
nuclei from alpha particles in the emulsions used, and 
since an unknown number of neutrons is emitted from 
each star, the detailed calculation of the energy given up 
to the star by the meson is impracticable in most eases. 


2Caleulated from energy spread given by T. W. Bonner 
et ef. (3). 
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Experimental Hypertension Produced by a 
Plastic Capsule Applied to the Kidney 


G. Carl Rau 


Department of Physiology and Pharmacology, 
University of Missouri, School of Medicine, Columbia 


Various methods (1, 2, 3) have been described for 
producing experimental hypertension, including appli- 
eation of cellophane or silk around the kidney, and eon- 
striction of the renal artery. These methods, however, 
have limitations when applied to small mammals. The 
writer has found that an effective plastic capsule can 
be produced around the kidney by spraying that organ, 
when properly exposed, with a solution of plastic. This 
procedure is outlined briefly here. 

Dogs were anesthetized with sodium pentobarbital 32.5 
mg/kg intraperitoneally. Using the retroperitoneal ap- 
proach, the kidney was exposed and gently lifted out of 
the body cavity. The fat and fascia surrounding the 
kidney were carefully removed, whereas the true renal 
eapsule was removed in some cases and not in others. 
Aseptic technique was employed at all times and the 
operated animal was given regular doses of penicillin 
until the wound had completely healed. The operation 
was performed unilaterally. Two weeks later the pro- 
cedure was repeated on the opposite side. 

Plastie (butyl methaerylate polymer, procured from 
the E. I. du Pont Company) dissolved in acetone (200- 
250 ml per 100 g plastic) was sprayed over the kidney. 
This plastic solution hardens quickly into a tough eap- 
sule which is not disturbed by body fluids, body temper- 
ature, or movements of the animal. 

A large atomizer was used to spray the plastic. The 
spraying apparatus must be washed with acetone to keep 
the openings patent. 

Blood pressure in animals having plastie capsules ap- 
plied to both kidneys by this method persisted at levels 
of 190 mm Hg and above. The rate of rise in blood 
pressure essentially followed that previously deseribed by 
Page (2, 3) when cellophane was used. 


As control against the possible effects of the acetone in 
which the plastic was dissolved, tests were made using 
comparable quantities of acetone alone. No effects on 
the animals were noted. 

The plastie m:y also be dissolved in toluene. The 
hardening proces: naturally takes a little longer, but 
the spraying apparatus is not as difficult to keep clean 
and patent. 
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Absorption Effects in Volume 
Irradiation of Microorganisms 


Haro!d J. Morowitz! 


Biophysics Division, Sloane Physics Laboratory, 
Yale University, New Haven, Connecticut 


Three types of experiments are generally performed to 
obtain the survival curves of organisms subjected to radia- 
tion: surface irradiation, volume irradiation, and volume 
irradiation with stirring. From the shapes of these 
curves it is possible to consider this process in terms of 
the target theory (1). It is difficult to attach physical 
significance to target area in the ease of ultraviolet ir- 
radiation. Nevertheless, the relative target areas ob- 
tained from an action spectrum indicate the probability 
of an inactivation as a function of wavelength. In vol- 
ume irradiations, unless the absorption of the medium 
and organisms are taken into consideration, erroneous 
values may be obtained for the relative target areas. 

The standard single-hit target theory expression for the 
survival curve of irradiated microorganisms (2) is: 

(1) 

where N, is the original nimber of organisms, N the 
number of survivors, S the target area, and B the dosage 
per unit area. This relation applies rigorously for the 
eases of surface irradiation and volume irradiations in 
which the total absorption of radiation by the suspending 
medium and suspended particles is negligible. 

In general, actual irradiations are volume processes 
with finite absorption. We may distinguish two eases: 
ease I, in which the organisms are fixed in the suspending 
media; and ease II, in which the organisms are constantly 
stirred. 

Case I. 
ing to Beer’s Law. 


Monochromatie radiation is absorbed aceord- 


B 

az 

where B, is the incident intensity, B the intensity at any 


point z, and q is the absorption coefficient. Consider an 


(2) 


1 The author wishes to express his thanks to Mr. Donald 
Fluke, who developed the point of view expressed in equations 
(11) and (12), and to Dr. Franklin Hutchinson for many 
valuable suggestions. 
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TABLE 1 
Maximum 
@orrectio error due 
Correction pai to straight 
Trans- factor* 
37 mission ( ) (no Tne i 
stirring approxi- 
stirring) 
= for case I 
> 
% 
100 1 1 
90 .94 5 
80 -90 89 5 
70 .84 83 5 
60 78 77 5 
50 72 Fy 5 
40 66 65 5 
30 58 56 10 
> 20 50 46 10 
Dose (arbitrary units) 10 39 .35 10 
Fic. 1. Solid lines are predicted curves ; broken lines are 5 32 27 15 


the straight line approximations. Labels on curves indicate 
percent transmission of irradiated sample. 
absorption cell of area A and length Z. This may be 
divided into a number of smaller volumes Adz. Equation 
(1) may be written for each of these small volume ele- 
ments as follows: 

= e-SBoe -97 (3) 

Qo 

where go is the original number of organisms per unit 
volume and 9(#) the number of survivors per unit volume 


at x. This may be rewritten as follows: 
da 
and integrated as x goes from 0 to L 
L 
f Ag(x)dz=WN (total number of survivors) (5) 
Jo 
LAg.=N, (original number of organisms) (6) 
We then have 
LN 
-BBoe-22 7) 
7, e-SBoe-°7 dz (7) 
which may be put in terms of the standard integral* 
8 
N, aL (8) 


Plotting log N against B, for various values of aL we 
get a family of very nearly straight lines until we get 
to very low survival as shown in Fig. 1. Provided we 
know aL, which can be obtained from the percent trans- 
mission, we may reduce all data to equivalent surface 
radiation by multiplying B, by an appropriate correction 
factor (see Table 1). This gives us the dose necessary 
to give the same inactivation if the organisms were spread 
on a surface. The correction factor depends on the per- 
cent of radiation transmitted through the actual irradi- 
ated sample, and is therefore a function of the wave- 
length, the material irradiated, and the depth of this 
material. 

Case II. In a stirred suspension, equation (8) holds 
only for a very short time, dt, after which stirring gives 


2 This integral is evaluated in Tables of sine, cosine, and 
erponential integrals. Federal Works Agency, 1940. Vol. II. 


* The correction factors for the nonstirring case are ap- 
plicable, within the limits of error given, for survival from 
100% to 37%. For lower survival rates (especially for 
high absorption) data must be compared directly to equa- 
tion (8). 


a uniform distribution in which N,’ is now equal to N 
after time dt. If we suppose the total irradiation time is 
t, the total surface dose is then given by B,’t where B,’ is 


the rate of irradiation. If dt is given by = where g is 


a very large number, we get the following expression for 
the number of survivors 


SB,’t g 
9 
aL u (9) 
g 


For complete stirring dt—> 0 or g—> ©. 
limit of expression (9) as g—> © we get 


Taking the 


—e-"L 
N = N,e-8Bo 


(10) 
This time the plot of log N against B, gives a family of 
exact straight lines in which B, ean be multiplied by a 
correction factor to give the equivalent surface dose. 
Equation (10) may be derived more simply by assuming 
that the organism is just as likely to be found in a given 
part of the cell as in any other part. The radiation it 
receives is thus the space average of the radiation 
throughout the cell. 


Bem (11) 
0 
N 
— C-SBayg — C-SBo | 


Thus the results of both types of volume irradiation 
may be expressed as equivalent surface radiations when 
B, is corrected in the appropriate manner. 
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Seasonal Variation in Sensitivity of 
Rana pipiens to Chorionic Gonadotropin 


Meyer Samson 


The Samson Laboratories, Philadelphia 


Early in 1948, Wiltberger and Miller (5) and Robbins 
and Parker (3) independentiy announced the usefulness 
of the male Rana pipiens as a test animal for detection 
of chorionic gonadotropin of pregnancy. Both of these 


TABLE 1 


SEASONAL VARIATION IN RESPONSE OF 
Rana pipiens TO CHORIONIC GONADOTROPIN 


Refractory animals 


Season No. of 

(1949) tests No. % 
866 2 0.2 
620 3 0.5 


reports cited the use of small amounts of native urine. 
Subsequently Cutler (2), Brody (1), and others have 
reported the necessity of using concentrates prepared 
from large amounts of urine (20-50 ml) in order to ob- 
tain satisfactory results. 

Our experience with the Rana pipiens test, which covers 
several thousand cases, correlates these discrepant recom- 
mendations. The animal is quite sensitive to chorionic 
gonadotropin during the fall, winter, and spring seasons. 
In this period it responds to between two and five inter- 
national units of the hormone. The injection of a small 
amount of native urine is then sufficient, in most cases, to 
yield a positive response. In the summer, on the other 
hand, the animal is relatively insensitive, requiring from 
10 to 25 units of gonadotropin for stimulation of sperma- 
togenesis. Under these circumstances, the concentration 
method is essential to detect the chorionic gonadotropin, 
if present in low titer. 

It is always necessary, and especially during the sum- 
mer months, to test with known gonadotropin all animals 
which give a negative response in a test. For this pur- 
pose 1 ml of a concentrate prepared by the Scott (4) 
method from pooled pregnancy urine, containing about 
50 I. U. of chorionic gonadotropin, is used in the summer 
season. At other times, 0.2 ml, diluted with saline to 
1 ml, suffices. During the summer about 11% of the 
animals are refractory to gonadotropin, requiring re- 
testing of the unknown specimen with another animal. 
In other seasons only about one animal in two hundred 
is refractory. 
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Behavior of Hydrogen Ion in 
Exchange Reactions 


C. Krishnamoorthy and Roy Overstreet 
Division of Soils, University of California, Berkeley 


The anomalous behavior of hydrogen in ion-exchange 
reactions is well known. For example, when the ad- 
sorption energy of hydrogen ion is compared with other 
monovalent ions in clays and synthetic resins, it is found 
that hydrogen occupies a position which is quite abnormal 
in view of its charge and atomic weight. Moreover, no 
ion-exchange formulations are found to describe satis- 
factorily the reactions of hydrogen ion. 

A possible explanation of these facts is that adsorbed 
hydrogen in the exchange materials is partly bound by 
covalent as well as electrovalent bonds. It is therefore 
of considerable interest to attempt the caleulation of the 
surface dissociation constant for this ion. 

Let us imagine an adsorbent in its hydrogen form 
treated with an electrolyte solution such as KCl. Then 
the ideas just stated lead to the following equation: 


RH —————> R- + H* (e.a.)? (surface dissociation ) 
and 
[R-][H*(e.a.)] 
The quantities in brackets may be expressed in terms of 
milliequivalents per unit volume of suspension. ~ 

Let us now consider the exchange between the K ions 
and electrovalently bound hydrogen ions. That is, 


H*(e.a.) + KCl ————> K* (ad) + HCl 
and applying the mass action law: 


HCl] {[K*(ad 
constant=C ... (2) 


Kru = 


We assume here by analogy with weak acids and their 
salts that all potassium adsorbed is held electrovalently. 
Then from equation 2, 


1 [K*(ad 
x 
=¢ 
where (ad) ] 
[K*(a 
[KCl] - [HCl] 


The quantity X can be obtained experimentally. Sub- 
stituting the value of H*+(e.a.) obtained from equation 2 
in equation 1, 


= + K+(aa)| 


= x 

X [X+6-K+(ada)] 

=¢ (3) 


1 H+(e.a.) refers to the amount of electrovalently adsorbed 
hydrogen in the adsorbent phase. 


= 

2 
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where T is the total exchange capacity of the adsorbent. 

By experimentally determining X at any two values of 
K+(ad) it is possible to solve equation 3 for kpy and C. 

From the experimental data obtained with the synthetic 
resin ‘‘Ion X,’’ kpy and C have been caleulated to be 0.82 
and 11.0 respectively. It has been found that these values 
are unaffected by variations in the amount of potassium 
adsorbed or the amount of HCl in the system. It may be 
stated that kpy has the dimensions of concentration and is 
therefore dependent on the mass of the sample used. The 
value 0.82 is on the basis of meq. per gr of adsorbent. 

When the value calculated for C, 11.0, is taken as a 
measure of the adsorption energy of electrovalently bound 
hydrogen, the element assumes a position which is much 
more reasonable with respect to other monovalent ions. 
This will be clear from the corresponding constants for 
alkali metalions. Adsorption energies of alkali metal ions 
and electrovalently bound hydrogen ions on the synthetic 
resin ‘‘Ton X’’ are set out below for comparison: 


H 0.09 
Li 0.55 
Na 0.74 
NH 0.95 
K 1.00 
1.22 
Cs_ 1.70 


Similar calculations for other exchange materials are 
being carried out and will be reported elsewhere. 


Location of the Syncline in Island 
Arc Structure 


William F. Tanner 


Department of Geology, 
Oklahoma Baptist University, Shawnee 


The tectogene hypothesis of syncline development is 
one of the more promising contributions to modern stra- 
tigraphy. By it we are given a cause, a mode of opera- 
tion, a set of mechanical principles, a schedule of events, 
and a more-or-less predictable synclinal pattern. It is 
tacitly, if not expressly, assumed that the foredeep is the 
geosynclinal structure in which sediments are accumu- 
lated, to be lithified and preserved through future ages. 
This, however, raises certain difficulties. 

In the first place, modern foredeeps include some which 
have been filled; some, partly filled; and some in which, 
apparently, little sedimentation has taken place. This 
third case includes those island are troughs which now 
have ocean-water depths measurable in thousands or even 
tens of thousands of feet. These are true ocean deeps, 
and when sediments accumulate here to any great thick- 
ness, they will be of the deep-ocean type. 

It would seem that some of the troughs of the past 
would have been slow in filling, also; and that, if we ac- 
cept the identity of the foredeep with the geosynelinal 
structure, we should find, basal in at least a few such 
cases, true deep-sea deposits. No such find has ever been 
reported. 


In the second place, the island are pattern, as devel- 
oped in modern seas, is sharply defined and distinctive. 
If the foredeep is also the geosynclinal structure, syn- 
clinal sediments of the Paleozoic, for instance, should 
exhibit such a pattern. 

In the third place, sediments of many of the best- 
known synclines of the past were derived from land 
masses located seaward. If the foredeep is the geosyn- 
clinal structure, however, modern island are arrangement 
practically excludes the possibility of a sourceland on 
the convex rim of the trough. 

The island are proper is the only significant source of 
sediments until a much later time in the history of the 
area. While the deep is still present, sediments can move 
in only two general directions: (1) from the islands, to- 
ward the concave rim of the trough, and hence toward 
(but not to) the main ocean basin; and (2) from the 
islands, toward the continent, and hence into the becken 
which lies inside the are. 

This becken (or meeresbecken), being located distinetly 
on the shelf, can receive only shallow-water sediments. 
Its pattern and size are only slightly affected by the pat- 
tern and size of the island are. And much of its sedi- 
mentary load can be derived from seaward: first from the 
islands of the are, and later from the upbuoyed tectogene. 

It is not suggested that no true foredeep sediments will 
ever be found. It is suggested that the shallow becken, 
rather than the deep trough, may have been the geosyn- 
elines of the past. 
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A Rapid Method for Obtaining 
Clear Soil Extracts 


Seton N. Edson and F, B. Smith 


Department of Soils, University of Florida, Gainesville 


Barium sulfate is widely used for flocculation of sus- 
pended matter in soil extracts, mainly because it elimi- 
nates most of the equipment necessary for filter paper 
procedure, it saves time, and because of its inert char- 
acteristics it does not interfere with the ionic concentra- 
tior. of the soil solution. The phenomenon is purely 
physical, in that the finely divided white powder earries 
a charge which causes the oppositely charged particles 
to flocculate and then settle to the bottom of the tube 
by the action of gravity. 

This process, however, is not entirely complete, as a 
small amount of the powder remains suspended. For this 
reason alone, a simple and useful method to obtain clear 
soil extracts is rendered useless when testing for potas- 
sium, sulfates, calcium, and chlorides by the customary 
method, beeause of interference by the suspended barium 
sulfate powder. Thus, a quantitative analysis for these 


ions is out of the question. 
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Finely divided wood charcoal has been commonly used 
for clarification purposes, and was found to function in 
precisely the same manner when mixed with barium sul- 
fate in the proportion of one part powdered charcoal 
(various brands gave equally good results) to four parts 
of barium sulfate. The charcoal apparently collected the 
small amount of remaining barium sulfate by adsorption 
and settled out in a dark layer at the top of the soil 
column, leaving a clear aqueous solution which could be 
readily drawn off with a pipette for analysis. 

It was further found that the use of the popular sodium 
acetate-acetic acid extracting solution used in soil testing 
tended to enhance this settling process rather than hinder 
it, since clear extracts were obtained 5-10 min sooner 
than with distilled water alone. 

A series of tests were carried out, using 0.1N acetic 
acid buffered to pH 5.5 with sodium acetate. No change 
was noticed in the ionie concentration of the extract when 
compared with an extract not using wood charcoal powder. 
Good results were obtained with various types of soils, 
including those with high clay content. 

The general procedure for conducting a barium sulfate- 
charcoal extraction is relatively simple: One level tea- 
spoon of soil is put in a 15 emx15 mm test tube; one- 
fourth teaspoon of a 4: 1 barium sulfate-charcoal mixture 
is added, and then 10 ml of the extracting solutioa. The 
proportion of soil to water is now approximately 1: 6. 
The test tube is stoppered and shaken for 1 min. The 
tube is then placed in an upright position for 20 min 
to clarify. With a pipette, as much of the clear extract 
is carefully drawn out as is needed to deliver aliquot 
portions to a series of tubes set up for various soil tests. 
The only alteration of the procedure is in the colorimetric 
determination of pH, wherein distilled water is substi- 
tuted for the extracting solution. 


Crystalline Dihydrostreptomycin Base 


H. W. Rhodehamel, Jr., S. L. McCormick, 
and S. F. Kern! 


The Lilly Research Laboratories, 
Eli Lilly and Company, Indianapolis 


Dihydrostreptomycin (1) has been erystallized both as 
the sulfate (2) and as the hydrochloride (3). We wish 
to report also the preparation of crystalline dihydrostrep- 
tomyein-free base. Crystals of the base were obtained 


‘The authors wish to thank Miss Margaret Carter and 
Mrs. Ruth St. John for their technical assistance. 


by converting relatively pure dihydrostreptomycin sulfate 
essentially to the free base, either by titration of a water 
solution to about pH 12 with barium hydroxide or by 
passing an aqueous solution over a strongly basie ion- 
exchange resin in the hydroxyl eycle—for example, 
Amberlite IRA-400 (The Resinous Products Division of 
Rohm and Haas Company). The free base was then 
precipitated from the aqueous solution with a water- 
miscible solvent such as acetone. The precipitation was 
in the form of an oil which gradually crystallized as 
needlelike erystals with some tendency to cluster in 
rosettes. 

The erystallinity of this material was established both 
by microscopic examination and by x-ray pattern study. 
The x-ray powder diffraction data (see Table 1) were 


TABLE 1 


X-Ray DirrracTion Data OF DIHYDROSTREPTOMYCIN BASE 


“D” values* Relative intensities 
15.6 0.25 
10.5 1.00 

9.53 0.63 
6.28 0.13 
6.11 0.13 
5.76 0.25 
5.40 0.13 
4.98 0.25 
4.67 0.38 
4.32 0.38 
4.02 0.06 
3.86 0.13 
3.35 0.13 
3.26 0.13 


* Interplanar spacing. 


obtained on a Noreleo diffraction eamera of 114-mm ra- 
dius using nickel-filter copper-Kg, radiation (2 = 1.5347 A). 

The biological potency of erystalline dihydrostrepto- 
mycin base against E. coli by the Food and Drug Admin- 
istration turbidimetrie test was somewhat low, being only 
922 ug/mg (average 6 days’ test). This crystalline base 
has no inp up to 300° C; it charred at 240° C turning 
black up to 300° C; it was reconstituted as a 1% water 
solution, giving a pH of 12. Analysis. Caleulated for 
CxH,,0.2.N;-H,O: C, 41.93; H, 7.20; N, 16.30. Found: 
C, 41.73; H, 7.32; N, 16.35; SO,, 0; Cl, 0. 
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More on Zoological Nomenclature 


My attention has been drawn to the communication 
from the Steering Committee of the Washington Dis- 
cussion Group in your issue of December 2, which severely 
criticized the International Congress of Zoology for 
having introduced certain reforms into the International 
Code of Zoological Nomenclature at its meeting held in 
Paris in July 1948 and the International Commission on 
Zoological Nomenclature for having advised the congress 
so to do. This communication contains misstatements on 
questions of fact which, unless immediately corrected, 
might easily confuse the real issue involved and thus 
cause harm to the interests of international cooperation 
in the field of zoological nomenclature. 

(1) The first criticism advanced by your correspondents 
is that the decisions taken by the congress were taken 
without preliminary consultation and without an oppor- 
tunity ’s being given zoologists generally to express their 
views. This is not in accordance with the facts. Par- 
ticular care was taken to gather together, by corre- 
spondence or otherwise, the views of zoologists before 
the opening of the congress. In the case of zoologists in 
the United States, the steps taken included the special 
visit paid by myself in the winter of 1947-48 (reported 
in your issue of December 12, 1947) during which, as sec- 
retary to the International Commission, I held a three- 
day conference at Princeton, New Jersey, with the 
American members of the commission, followed by a 
series of conferences, which lasted nearly a week, held at 
the Smithsonian Institution with your present corre- 
spondents, and other conferences with leading American 
zoologists at New York and Chicago and with paleon- 
tologists at Ottawa during the annual meeting of the 
Paleontological Society. These conferences were ali 
concerned with the subjects to be considered at the Paris 
congress six months later. It was largely on the basis of 
these discussions that the agenda for the Paris session 
was drawn up. Throughout the Paris session, the com- 
mission met in public and its meetings were widely at- 
tended by zoologists from many countries. In every case 
affecting either the ‘wording of the International Code or 
the composition, procedure and functions of the Inter- 
national Commission, the recommendations ultimately 
adopted by the commission were unanimous, as also was 
the subsequent endorsement of those recommendations, 
first by the Section on Nomenclature and second by the 
congress itself. Whenever there arose an issue on which 
there was any sign of disagreement, that issue was post- 
poned for further consideration. To argue that the 
congress was misguided in adopting changes that were 
unanimously recommended to it by all the zoologists who 
took part in the work on nomenclature at the Paris 
congress is therefore tantamount to an uncompromising 
opposition to all reforms of every sort, even those against 
which not a single voice, even from among the repre- 


Comments and Communications 


sentatives of what is now the Washington Discussion 
Group, was raised in opposition. 

(2) Your correspondents seek to draw a distinction 
between the permanent members of the commission on 
the one hand and, on the other hand, the alternate mem- 
bers who, in accordance with established practice, were 
summoned to the membership of the commission for the 
duration of the congress in replacement of those of the 
permanent members of the commission who, by reason of 
the high cost of travel or prior engagements, were unable 
to take their places when the commission assembled in 
Paris. No such distinction is permissible, the congress 
having made formal provision, as far back as its Budapest 
meeting in 1927, for the appointment of alternate com- 
missioners, with full voting rights, to replace commis- 
sioners who do not attend meetings of the congress. 
Equally inadmissible is the further contention advanced 
by your correspondents that matters of importance should 
be considered by the commission only by correspondence 
conducted between members of the commission during 
intercongress periods and that the proceedings of the 
commission at its actual meetings should be reduced to 
a formality. For that contention ignores the fact that 
the commission is a subordinate body of the congress, by 
which it was established, and that it would accordingly 
be totally wrong for the commission to adopt a procedure 
which would make it impossible for it to discharge the 
duties with which it is charged, when it met during ses- 
sions of the congress. Quite apart from this funda- 
mental objection to the procedure advocated by your cor- 
respondents, it will be obvious to anyone possessing any 
experience in the conduct of discussions regarding in- 
trinsically difficult questions that the chance of obtaining 
a solution by correspondence is extremely remote, the 
only satisfactory procedure for dealing with such prob- 
lems being full and free discussion round the table. 

(3) I note that at the conclusion of their communication 
your correspondents go so far as to suggest that in the fu- 
ture reforms of the code should be made not by the con 
gress but by the permanent membership of the commission, 
acting necessarily by correspondence only, the function 
proposed to be reserved to the congress being the purely 
formal role of giving its approval automatically to what- 
ever had been settled behind the scenes during inter- 
congress periods. Few zoologists would regard this sug- 
gested procedure as an improvement on the democratic 
method of free discussion which has hitherto prevailed. 
Certainly no one can seriously suppose that the commis- 
sion would lend itself to a revolt of this kind, against the 
body by which it was set up, still less that the congress 
would tolerate for an instant such usurpation of its 
rights. 

(4) Zoologists will be glad to learn that, within the 
next few weeks, the minutes of the meetings of the 
commission in Paris will be published in the Bulletin 
of Zoological Nomenclature, in accordance with the di- 
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rections given by the congress. These minutes will con- 
tain a full and detailed record of the proceedings in 
Paris and particulars of every decision then taken on 
the recommendation of the commission. A study of this 
record will enable all who are interested in zoological 
nomenclature to judge the merits of the individual de- 
cisions then taken. It was the hope of the Paris con- 
gress that anyone who could advance serious grounds in 
favor of amending or expanding any of those decisions 
would submit a reasoned statement of his views to the 
commission, so that those views might be considered 
during the present intercongress period with a view to 
the formulation by the commission of suitable proposals 
for consideration by the Copenhagen congress in 1953. 
Prior to the Paris congress some of your present corre- 
spondents made a number of valuable suggestions which, 
on the recommendation of the commission, were approved 
by the congress and will accordingly find a place in the 
revised text of the code which, in accordance with the 
decision of the congress, will be promulgated at the 
earliest possible date. It is to be hoped that further val- 
uable suggestions will in due course be made by the zoolo- 
gists who now protest against the action of the congress in 
giving its unanimous approval to recommendations in the 
preparation of which they had themselves played a lead- 
ing and important part. 

FRANCIS HEMMING 


Secretary to the International Commission on 
Zoological Nomenclature, London, England 


The concern of our sister nomenclature discussion 
group in Washington over the course of procedure at the 
1948 meeting of the International Commission on Zoo- 
logical Nomenclature in Paris—if the procedure was 
correctly understood and reported by them—should be 
shared by systematists generally. This question aside, 
however, their protest appears to disclose a regard for 
the past history of nomenclatural practice and procedure, 
and a concern lest tliese be changed that the Chicago 
group' does not share. It seems to us that nomenclatural 
discussion and publication since the turn of the century 
has to a considerable measure failed to attain the end 
of a stable nomenclature. 

The fable of the Gordian Knot and of Alexander’s 
solution for its unravelment is peculiarly appropriate 
to the one really basic issue, which is the desirability of 
conserving familiar names and avoiding confusing 
changes. Some systematists have sought to achieve 
stability by strict and unyielding application of the 
‘law’? of priority, regardless of its effects on widely 
used names. Others, finding vast areas of descriptive 
anatomy and zoological classification in need of critical 


1An informal group associated with Chicago Natural His- 
tory Museum constitutes a nomenclature discussion group in 
the Middle West. This statement is signed by W. J. Beecher, 
E. R. Blake, D. Dwight Davis, Henry S. Dybas, Robert H. 
Denison, Fritz Haas, Robert F. Inger, Heinz A. Lowenstam, 
Walter L. Necker, Everett C. Olson, Bryan Patterson, Clif- 
ford H. Pope, Austin L. Rand, Eugene S. Richardson, Jr., 
Colin C. Sanborn, Karl P. Schmidt, Charles H. Seevers, Ru- 
pert L. Wenzel, Loren P. Woods, Melvin A. Traylor, Jr., and 
Rainer Zangerl. 


work, wish to get forward with what nomenclature is 
necessary and are willing, in order to conserve such 
names, to resort to the sword of fiat decision, an instru- 
ment that the commission has the power to wield. We 
believe that Secretary Hemming is inclined to favor its 
use, and the Chicago group wholeheartedly concurs. 

The whole business of elaborate argument over rules 
and ‘‘validity’’ of names has been a disgrace to zoology 
and has contributed more than any other single factor to 
the low repute of systematics among zoologists as a 
whole. Any system seeking continuity rather than 
change would have been infinitely preferable to the 
elaborate search for priority that was established as an 
international game by the early operations of the com- 
mission. No effort was made to establish a nomenclature 
of the familiar animal types once and for all; and the 
rules for fixing genotypes were made vague instead of 
clear, thus permitting wide latitude of opinion in their 
interpretation. So complicated were they that even 
Stejneger, a leading nomenclaturist and member of the 
commission, came up with a surprising number of wrong 
answers. 

Thus the fear of our sister group that ‘‘the accomplish- 
ments of years in the field of zoological nomenclature will 
be jeopardized’’ seems, in the light of current arguments 
as to the generic name of the lion and of the common 
eel, to be somewhat disingenuous. Their further fear 
that ‘‘confidence in the International Commission may be 
lost’’ is unrealistic, for that confidence has long since 
been lost: witness the contempt in which the operations 
of name-changing are held by embryologists, anatomists, 
ecologists, and others who have a right to expect some 
measure of common sense from systematists. It will not 
do to maintain an attitude of aloof contempt for those 
‘¢who don’t know anything about nomenclature.’’ It is 
admitted by the nomenclaturists themselves that nomen- 
ciature is merely a tool, a servant of biology, and not a 
dictatorial separate entity. Confidence in the commis- 
sion can, in our opinion, be restored only by prompt and 
decisive action, and by a reorientation of outlook and 
procedure based on conservation and continuity, and 
not on change and confusion. 

The fundamental requirement is a reformation in atti- 
tude. Strict following of the law of priority, regardless 
of the consequences, must be set aside as the guiding 
principle in nomenclatural procedure, both in the thinking 
of systematists and in the working of the commission. 
In its stead, there must be substituted a proper regard 
for the convenience of zoologists generally and a de- 
termination, by stabilizing names in current use, to 
avoid change and chaos. The method lies ready to hand 
in the device known as the Official List. Any name 
placed on this list must not be subject to change for 
purely nomenclatural reasons. The Official List has 
been little used in the past and needs to be greatly ex- 
panded. In order to accomplish the required expansion, 
machinery must be set up whereby, before placing 
names on the list, the commission can obtain, with reason- 
able rapidity, a genuinely representative sample of opin- 
ion from those workers most concerned and competent to 
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judge. We strongly believe that a wider participation 
in both the machinery and the selection of the commission 
by systematists is desirable. There are heartening indi- 
cations in the recent work of the commission that a trend 
in this direction is setting in and it is earnestly to be 
hoped that it will continue. 

As here envisaged, the expanding Official List would 
progressively become a sort of 20th Century Systema 
Naturae, a development that should be welcome to all 
those who regard nomenclature as a means to an end and 
not as an end in itself. 

Karu P. Scumipt, for the 
CuHicaGo DIScUSSION GROUP 
Chicago, Illinois 


On the points set forth in paragraph 2 by the Nomen- 
clature Discussion Group in Washington we should like 
to make the following remarks. 

(1) The set of stated principles were by no means 
unknown to zoologists in general, since a great part of 
the work of the commission was directed toward an in- 
corporation in the Régles of the earlier opinions. .. . 

(2) Action was taken on individual amendments .. . 
in order to clarify the Régles in cases where the meaning 
of the present text is ambiguous. 

(3) It was entrusted to ‘‘jurists’’ to draft the new 
formulation of the Régles in close cooperation with a 
special drafting committee consisting of representatives 
of the commission. The draft so produced is then to be 
distributed among all the commissioners and alternate 
commissioners for a three-month study.... 

(4) The reorganization of the commission is intended 
to make it easier for interested—and even for opposing— 
groups of zoologists to be represented and to take an 
active part. ... 

At the Paris meeting we, the undersigned, represented 
the Scandinavian zoologists as regard nomenclatorial 
matters, and we are convinced that an overwhelming ma- 
jority of these scientists will agree that, after forty years 
of attempting to follow the strict rules of priority, it 
has proved impossible thus to stabilize nomenclature ex- 
eept perhaps in a few groups such as birds. So a strong 
feeling has arisen that the commission should be al- 
lowed to work more promptly and on a broader basis. 
In Scandinavia, therefore, the results obtained at the 
Paris meeting have been fully accepted and warmly 
welcomed. 

HENNING LEMCHE and RAGNAR SPARCK 
Zoologisk Museum 
Copenhagen, Denmark 


The Steering Committee of the Washington Nomen- 
elature Discussion Group in effect condemns the Inter- 
national Commission on Zoological Nomenclature, and 
especially its secretary, unheard. Both of the under- 
signed were present as alternates at the Paris meeting of 
the commission, and it may, therefore, be of some value 
to other zoologists if we give our views of what took 
place there. In the first place, we did not recommend 
to congress ‘‘the rewriting of the rules around a set of 
stated principles’’; we took a great number of precise 


decisions as to the nature and form of amendments to be 
made to the rules, leaving only the exact wording to be 
decided upon later. The principles of the rules remained 
unaltered. We took ‘‘action on a large number of indi- 
vidual amendments’’ because, being in fact, not merely 
in name, the commission, it was our duty to do so, indeed, 
it was for the purpose of taking such action that the 
commission met; to adopt the course suggested by the 
Steering Committee would entail that the commissior 
should vote twice on each proposal—once by post and 
once in session, a most curious and novel idea. We cer- 
tainly did decide, and most properly in our view, that, 
having tied up all our decisions as carefully as we could, 
we would leave it to somebody more competent than our- 
selves, somebody trained to the task, in fact a jurist, to 
translate these decisions and amendments into formal 
language, subject to adequate safeguards; if the Steer- 
ing Committee can suggest a better, quicker, and more 
practical way of dealing with this tedious and specialized 
task, we should be interested; on the other hand zoolo- 
gists as a whole will, we feel sure, be grateful to have been 
relieved of a task which very few indeed would claim to 
be competent to discharge. We did, it is true, recom- 
mend congress completely to reorganize the commission, 
and for this long overdue decision we very gladly accept 
our share of responsibility. This action should surely 
be a matter for congratulation; it passes our understand- 
ing that it should be a cause of complaint. 

The Steering Committee asserts as one of the ‘‘ basic 
issues’? of its plaint that all this action was taken 
without any preliminary announcement; it is true that 
in respect of some few matters no formal printed state- 
ment was published to the zoological world setting forth 
in detail precisely what the commission proposed to do 
at its Paris meeting. On the other hand, we believe 
that the members of the Steering Committee, through 
personal contact with the secretary of the commission 
the previous winter, were in fact very fully informed 

. and freely endorsed those plans. . . . The second 
“*basie issue’? we have already dealt with in the pre- 
ceding paragraph. The third appears to us to consist 
of a complex of confusions. To say that there is ‘‘no 
provision’’ for the congress to review the work of the 
commission is nonsense; congress controls the commis- 
sion. Zoologists present at the congress had on this oc- 
easion for the first time double opportunities to review 
the work of the commission; they could (and many did) 
attend its meetings, and they could have raised any issue 
they wished at the final plenary session. The one mem- 
ber of the Steering Committee who attended all these 
meetings contributed nothing by word or deed to any of 
them. The ‘‘regular commission’’ to which the Steer- 
ing Committee so often refers is in a different position, 
for it is always, either by direct discussion when in 
session, or by post between sessions, able to review its 
own work to its heart’s content, we presume. There are 
not two commissions, as the Steering Committee would 
lead us to believe, a competent ‘‘regular’’ one which is 
continually in existence, temporarily replaced at con- 
gresses by a specious substitute, but only one commission 
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throughout. The invidious innuendo contained in the 
committee’s references to ‘‘regular’’ commissioners we 
most strongly resent... . We venture to doubt whether 
the opinions expressed in the Steering Committee’s 
article are generally accepted even in the United States. 
They are certainly not shared by zoologists in Britain 
nor, so far as we can ascertain, in any other country. 


EDWARD HINDLE? and N. D. Riney* 
London, England 


Allow me, please, as a commissioner of the Interna- 
tional Commission on Zoological Nomenclature, and as an 
Italian zoologist, to express my point of view. 

My task is of course somewhat difficult, because of the 
fact that the N.D.G. has assumed the advantageous posi- 
tion of attacker; it makes some bold affirmations, with- 
out giving any proof of the truth of what it says, and it 
puts opponents in the position of being obliged, in 
answering, to prove what they say. 

In the first place the N.D.G. in emphasizing that the 
International Commission, at the Paris Session, consisted 
of four regular members and eight or nine alternates, im- 
plies a doubt of the eapacity of alternates to fulfill their 
task. The alternates were not appointed without previous 
consideration; the commissioners, if unable to take part 
in the congress, had been invited themselves to nominate 
their alternates, who, therefore, ought to be prepared for 
their task, not only because of their personal competence, 
but also by reason of instructions received from the 
commissioners. 

The N.D.G. states that ‘‘the most momentous actions 
of a half-century in zoological nomenclature were taken 
at Paris.’’ This implies, to persons not acquainted with 
the facts, that the International Rules of Zoological 
Nomenclature were, at least, basically changed. Nothing 
of the sort. Such change of the rules was out of the 
question. It is true, indeed, that the actual wording of 
the rules often permitted different interpretations and 
that many articles seemed partially to contradict others. 
These deficiencies in the rules are well known to every 
zoologist, and have been discussed many times, so that 
every zoologist might reasonably be expected to be ac- 
quainted with them. It is these deficiencies that the 
commission tried to eliminate at Paris, giving to the 
rules a clearer wording. 

It is not true that actions were undertaken without 
notice to zoologists or to commissioners. Mr. Hemming, 
the secretary, had an extensive correspondence with the 
commissioners . . . many cases were actually resolved on 
the lines suggested by Dr. Blackwelder, the secretary of 
the N.D.G.... 

The N.D.G. states, finally, that ‘‘if [such actions] are 
allowed to stand, international cooperation in nomencla- 

2Scientifie director of the Zoological Society of London, 


Fellow of the Royal Society, and chairman of the Zoological 
Section of the International Union of Biological Sciences. 


8 Keeper of the Department of Entomology, British Museum 
(Natural History), secretary of the Royal Entomological So- 
ciety of London, of the Permanent Committee of Entomologi- 
cal Congress, and of the Entomological Section of the Inter- 
national Union of Biological ‘Sciences. 


ture will be a farce, the confidence upon which support of 
the commission has been based will be lost.’’ I find that 
it is rather a farce that a group of zoologists of a single 
country (not all the zoologists of that country, because 
there were many American zoologists, both in the Com- 
mision and in the Nomenclature Section, who fully agree 
with the action of the Commission) dares to speak in the 
name of ‘‘international cooperation’’ against the work 
of a commission where eight nations (U.S.A., the United 
Kingdom, Italy, Denmark, Netherlands, Belgium, Portu- 
gal, and Mexico) were represented, and which was sup- 
ported by the approval of the Section on Nomenclature, 
where there were, in addition, Canadian, French, Swiss, 
and Egyptian members, and of the congress, where 
zoologists from all countries were present. 

As far as the confidence of zoologists is concerned, I 
may say that, at least in my country, the commission was 
falling into the utmost discredit and zoologists were 
even coming to doubt the possibility of observing the 
International Rules, because of the well-known slowness 
with which the commission decided (or did not decide) 
eases submitted to it. The action of the commission in 
Paris has given Italian zoologists new confidence in the 
commission, as may be seen from two declarations, one 
made by the Unione Zoologica Italiana and the other by 
the Societa dei Naturalisti di Napoli, in whieh Italian 
zoologists express their wish that the revised rules may 
be published without delay; should the commission fail 
to do this, it would lose, I think, all its authority, at least 
among Italian zoologists. 

Lopovico DI CAPORIACCO* 
Parma, Italy 


As a commissioner present and voting in Paris, I wish 
to correct certain erroneous impressions given by the let- 
ter appearing in Science, December 2, 1949, from the 
Nomenclature Discussion Group, Washington, D. C. 

The program presented by the secretary followed the 
lines endorsed at a meeting with the American Commis- 
sioners in 1947. Many details reflected the wishes of 
American zoologists as gathered by the secretary from 
correspondence and extended personal discussion not only 
with the Washington group, but at the Chicago meetings 
of the AAAS, at the Ottawa meeting of geologists in 
1947, and with the staff of the American Museum of 
Natural History. Past congresses have taken actions 
importantly affecting nomenclature without such an- 
nouncement. 

The principles adopted were clear; if hastily worded at 
the moment, they would not have been clear. Advisory 
wording was left to jurists, actual and final wording to 
an editorial committee of the commission. .. . 

The representation was widely international and in- 
eluded zoologists of eminence. There was prevalent a 
striking feeling of friendly international cooperation. 
Those present had the enthusiastic feeling that an im- 
portant step forward had been made both in international 
good will and in the service of zoologists. Nothing was 


4Member of the International Commission on Zoological 
Nomenclature, ordinary professor of zoology in the University 
of Parma. 
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reported to the congress that did not have the wnanimous 
support of both the commission and the Section on 
Nomenclature. 

Proof of the minutes of the session (approximately 650 
printed pages), unavoidably delayed, is now in the hands 
of each commissioner, and after a short period allowed 
for approval will be at once published in the Bulletin of 


Zoological Nomenclature. The secretary suggested the 
Washington group await appearance of the minutes 
before they published anything. It is regrettable that 
they have not seen fit to do so. 

J. CHESTER BRADLEY 
New York State College of Agriculture at 
Cornell University, Ithaca, New York 


A letter was also received from Pierre Bonnet, professor in the Zoology 
Laboratory, Faculty of Sciences, Toulouse, France, who expressed his aston- 
ishment at the views of the Washington Discussion Group and supported the 
decisions of the congress for reasons already stated in the other letters 

published here. 


(Continued from page 225.) 


2. Clearance procedures should be confined to 
sensitive areas. Attempts to extend security measures 
into nonsecret areas reflect the fear that dominates the 
attitude of large sections of the public and the press. 
The SCLP is convineed that such an extension of the 
security program would not benefit the national se- 
curity and in fact would be harmful to the nation’s 
best interests. In particular, it is hoped that no 
clearance will be required for nonsecret work under 


the proposed National Science Foundation. 

3. Scientists should take an active interest in the 
security program. Much of the improvement in 
procedures evident since the war has presumably re- 
sulted from the strong recommendations made by 
scientists and others concerned. Individuals in uni- 
versities and in industry can promote further im- 
provements by familiarizing themselves with the 
clearance situation in their environment and by urging 
specific reforms. 
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Book Reviews 


Louis Pasteur: Free Lance of Science. René J. Dubos. 

Boston: Little, Brown, 1950. Pp. 418. $5.00. 

Louis Pasteur: Free Lance of Science is no ordinary 
biography. It is science history and a story of the 
life of a man who left a deep imprint on scientific think- 
ing and progress and an exposition of the philosophy of 
his time. The influence of Pasteur’s heredity and his 
personality on his accomplishments is cleverly brought 
out. By drawing upon some intimate sketches of those 
people who influenced him most and by blending those 
sketches with Pasteur’s contributions, Dr. Dubos has suc- 
ceeded in producing a book that is at the same time both 
a fine addition to the history of science and a source of 
excellent entertainment. 

Much of all the insight into Pasteur’s life and times 
that the book affords is accomplished by sprinkling into 
the narrative carefully selected passages from his letters, 
speeches, and memoirs, and seasoning it well with per- 
tinent quotations taken from utterances of his contempo- 
raries and those of earlier scientists and philosophers. 

Among these many quotations one may be mentioned 
that reveals the beauty of Pasteur’s philosophy. ‘‘The 
Greeks have given us one of the most beautiful words 
of our language, the word ‘enthusiasm’—a God within. 
The grandeur of the acts-of men is measured by the 
inspiration from which they spring. Happy is he who 
bears a God within! ’’ 

Many of us who find burdens in and out of govern- 
ment predominately absorbing energies which would 
otherwise be employed in investigative pursuits must 
admire the man, Pasteur, who was also able to par- 
ticipate in the affairs of the community to the same 
degree and with the same driving spirit that character- 
ized his behavior in the laboratory. ‘‘He managed to 
remain faithful to the laboratory while serving society’’ 
and was a ‘‘fervent scientist and an effective citizen,’’ 
says the author. His profound sentimentality, the will 
to work, his urge to create and, finally, his indomitable 
will are all clearly portrayed to demonstrate the direction 
of his entire life and productivity. 

Many of Pasteur’s utterances find application today. 
We are quick to realize that times have not changed 
materially, except for the lapse in years. As an ex- 
ample, we find him quoted as follows: ‘‘. . . two con- 
trary laws seem to be wrestling with each other nowa- 
days: the one, a law of blood and of death, ever imagin- 
ing new means of destruction and forcing nations to be 
constantly ready for the battlefield—the other, a law of 
peace, work and health, ever evolving new means for 
delivering man from the scourges which beset him.’’ 

In spite of his intense nationalism, Pasteur realized 
the international scope of science. He said, ‘‘Science 
knows no country because knowledge belongs to human- 
ity, and is the torch that illuminates the world.’’ Could 
te have been anticipating such possibilities as a National 


Science Foundation when he added, ‘‘Science is the 
highest personification of the nation because that nation 
will remain the first which carries the furthest the works 
of thought and intelligence’ ’? 

In speaking before the Academy of Sciences, in one 
of the many controversies he engaged in there, Pasteur 
revealed his penetrating awareness and analysis of the 
bureaucratic evils experienced in his day. What he said 
there serves to us a warning and incentive to fight such 
dangers abusive to our present system as we would fight 
the plague: ‘‘It is the subtle danger that arises from 
the assumption by an official body, however distinguished, 
of responsibilities beyond its real ecompetence.’’ This 
word of caution should be remembered by everyone upon 
whom responsibility rests in directing students or re- 
search, either by active administration or in the distri- 
bution of funds. How many young inspired students of 
science have become mere technicians through bad advice 
and unimaginative direction? How many scientific ad- 
vances have been delayed through misdirection of funds 
that might have been available if those responsible for 
this distribution had had the vision and courage that 
might be reasonably expected of men in such positions? 

Pasteur had a philosophy of research that many of us 
might imitate. ‘‘For him, experimental techniques and 
procedures of observation were never an end unto them- 
selves, but only tools, to be used for the svlution of a 
problem and to be abandoned as soon as more effective 
ones became available.’’ He was not ‘‘satisfied with 
formulating the theoretical basis of the process . . . but 
took an active interest in designing industrial equipment. 
...’’ His well-known statement, ‘‘There are no such 
things as pure and applied science—there are only sci- 
ence, and the applications of science,’’ is typical of his 
thinking. He also said, ‘‘It is not without utility to 
show the man of the world, and the practical man, at 
what cost the scientist conquers principles, even the 
simplest and the most modest in appearance.’’ 

Although the author does give emphasis to Pasteur’s 
contributions to science and to mankind, he does not 
neglect to indicate that Pasteur had a personal side beset 
with many human frailties. Neither does he do an 
injustice to Pasteur’s contemporaries by slighting either 
the importance of their contributions or the effect of the 
‘*laborious efforts of the ‘unknown soldiers’ of science’’ 
and philosophers who preceded him. 

It is hard to realize that the infant biology only three 
quarters of a century ago was fraught with heated de- 
bates over the then highly controversial subjects of 
‘“spontaneous generation,’’ the ‘‘germ theory’’ of dis- 
ease, and the means by which practical immunization 
might be attained. Dr. Dubos has handled his subject 
matter skillfully. He has succeeded in convincing the 
reader of Pasteur’s genius and the scientific productivity 
of his period, of the influences of his heritage on his 
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career, and the great influence of his work and philosophy 
on succeeding generations. 

The book is to be highly recommended as being fac- 
tually sound, intellectually stimulating, even exciting at 
times, and bright with human interest and personal 


anecdotes. 
Rocer D. REID 


Baltimore, Maryland 


Einfiihrung in die Zoologische Nomenklatur durch Erliu- 
terung der Internationalen Regeln. Second edition. 
Rudolf Richter. Frankfurt, Germany: Verlag Walde- 
mar Kramer, 1948. Pp. 252. 8.50 DM. 

In this Introduction to Zoological Nomenclature Dr. 
Richter, for many years a member of the International 
Commission on Zoological Nomenclature and a distin- 
guished paleontologist and nomenclaturist, has presented 
the most complete and best organized study of the sub- 
ject that this reviewer has seen. The major portion of 


the work, after an introductory discussion (69 pp.) on 
general questions of nomenclature, is devoted to the 
articles of the International Rules. Each is discussed in 
turn, often in considerable detail and with numerous ex- 
amples, in a plan reminiscent of, but more elaborate than, 
an early work by Stiles (1905, ‘‘The international code 
of zoological nomenclature as applied to medicine,’’ 
Hygienic Lab. Bull. 24). Im final sections, the author 
has listed the generic names that have been placed on the 
‘*Official List,’? genotype designations passed upon by 
the International Commission, and published works that 
have been suppressed for nomenclatorial purposes. 

Although the discussions are of course not official inter- 
pretations, nomenclaturists will find much of interest in 
the author’s views, especially cn such subjects as family 
names, the Law of Priority, and homonymy. 

Curtis W. SABROSKY 

U. S. Department of Agriculture 


Scientific Book Register 


External Morphology of the Primate Brain. Cornelius J. 


Connolly. Springfield, Ill.: Charles C. Thomas, 1950. 
378 pp.; illustrated. $10.00. 

Introduction to Theoretical Physics, 5 vols. Max Planck. 
Reissue; translated by Henry L. Brose. General Me- 


chanics, Vol. 1, 272 pp. The Mechanics of Deformable 
Bodies, Vol. II, 234 pp. Theory of Electricity and Mag- 
netism, Vol. III, 247 pp. Theory of Light, Vol. IV, 
216 pp. Theory of Heat, Vol. V, 301 pp. New York: 
Maemillan, 1949. Illustrated. $3.00 a volume. 

Medical Entomology. 2nd ed. Robert Matheson. Ithaca, 
N. Y.: Comstock Publ., 1950. 612 pp.; illustrated. 
$7.50. 

Quantitative Ultramicroanalysis. Paul L. Kirk. New 
York: John Wiley; London: Chapman & Hall, 1950. 
310 pp.; illustrated. $5.00. 

Physiology of Heat Regulation and the Science of Clothing. 
L. H. Newburgh, Ed. Philadelphia-London: W. B. 
Saunders, 1949. 457 pp.; illustrated. $7.50. 

Earth Waves. lL. Don Leet. Cambridge, Mass.: Harvard 
Univ. Press; New York: John Wiley, 1950. 122 pp.; 
illustrated. $3.00. 

The Sandhill Cranes. Lawrence H. Walkinshaw. Bloom- 
field Hills, Mich.: Cranbrook Institute of Science, 1949. 
201 pp.; illustrated. 

The Transuranium Elements: Research Papers. Glenn T. 
Seaborg, Joseph J. Katz, and Winston M. Manning. 
New York: McGraw-Hill, 1949. 1733 pp.; illustrated. 
2 vols., $15.00 a set. 

Physiology of the Eye: Optics. Vo!. 1. Arthur Linksz. 
New York: Grune & Stratton, 1950. 334 pp., illus- 
trated. $7.50. 

Metabolism and Fuuction: A Collection of Papers Dedi- 
cated to Otto Meyerhof on the Occasion of His 65th 
Birthday. D. Nachmansohn, Ed. New York: Elsevier 
Publ., 1950. 348 pp.; illustrated. $7.00. 


Franciscan Awatovi: The Excavation and Conjectural Re- 
construction of a 17th-Century Spanish Mission Estab- 
lishment at a Hopi Indian Town in Northeastern Arizona, 
Ross Gordon Montgomery, Watson Smith, and John 
Otis Brew. Cambridge, Mass.: Peabody Museum, Har- 
vard University, 1949. 361 pp.; illustrated. $5.85 
paper; $8.35 cloth. 

The Sea Shore. C. M. Yonge. London, §.W.1: Collins 
Publ., 1949. 311 pp., illustrated. 21 s. net. 

Malariology: A Comprehensive Survey of All Aspects of 
This Group of Diseases from a Global Standpoint, 2 vols. 
Mark F. Boyd, Ed. Philadelphia: W. B. Saunders, 
1949. 1643 pp.; illustrated. $35.00 a set. 

Vitamin Methods, Vol 1. Paul Gyérgy, Ed. New York: 
Academie Press, 1950. 571 pp.; illustrated. $10.00. 
Terrestrial Radio Waves: Theory of Propagation. H. 
Bremmer. New York: Elsevier, 1949. 343 pp.; illus- 

trated. $5.50. 

Principles of a New Energy Mechanics. Jakob Mandelker. 
New York: Philosophical Library, 1949. 73 pp.; il- 
lustrated. $3.75. 

Chemical Constitution and Biological Activity. W. A. 
Sexton. London, W.C.2, Engl.: E. & F. N. Spon, 1949. 
412 pp.; illustrated. 55s. net. 

Introductory Botany. Alexander Nelson. Waltham, 
Mass.: Chronica Botanica, 1949. 479 pp.; illustrated. 
$3.75. 

Geology Applied to Selenology: The Shrunken Moon, IV. 
J. E. Spurr. Winter Park, Fla.: J. E. Spurr, 1949. 
207 pp.; illustrated. 

Die Anaskosporogenen: Hefen, 2. H. A. Diddens and J. 
Lodder. Die Hefesammlung des ‘‘Centraal-Bureau 
voor Schimmelcultures’’: Beitriige zu einer Monogra- 
phie der Hefearten. New York: Interscience; pub- 

511 pp.; illustrated. 


lished in Amsterdam, 1942. 
$9.00. 
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NEWS 
and Notes 


George B. Pegram, vice presi- 
dent of Columbia University, has 
been appointed scientific and educa- 
tional consultant to the Oak Ridge 
Institute of Nuclear Studies. Dr. 
Pegram has been active in the atomic 
energy program since its inception, 
and has been on the institute’s board 
of directors since it was organized in 
1946. 


The 1949-50 Jesup Lectures of the 
Department of Zoology, Columbia 
University, will be given during 
April by §. E. Luria, Indiana Uni- 
versity bacteriologist. His subject 
will be ‘‘The Reproduction of 
Viruses.’ 


Stanley W. Olson, who has been 
a member of the staff of the Mayo 
Foundation since 1946, and assist- 
ant director since 1947, was recently 
appointed dean of the Medical School 
of the University of Illinois. Dr. 
Olson will succeed John B. You- 
mans, who has accepted the position 
of dean of medicine at Vanderbilt 
University, Nashville, Tennessee. In 
addition, Dr. Olson will serve as 
medical director of the university’s 
Research and Educational Hospitals. 


Richard Foster Flint, professor 
of geology at Yale University, has 
been elected a Foreign Member by 
the Geological Society of London. 


W. S. Tillett, professor of medi- 
cine, New York University College 
of Medicine, will give the sixth Har- 
vey Lecture at the New York Acad- 
emy of Medicine, March 16, on ‘‘ Ex- 
perimental and Clinical Studies on 
the Enzymatic Lysis of Fibrin and 
Inflammatory Exudates by Products 
of Hemolytic Streptococci.’ 


A. Vincent Osmun retired Febru- 
ary 1 as head of the department of 
botany at the University of Massa- 
chusetts. Dr. Osmun joined the 
staff in 1903 and became head of 
the department in 1914, succeeding 
the late George E. Stone. Theodore 
T. Kozlowski has been appointed 
acting head of the department. 


A. E. Bennett, formerly profes- 
sor of neuropsychiatry and head of 
the department at the University 
of Nebraska College of Medicine, has 
been appointed associate clinical pro- 
fessor of psychiatry at University 
of California School of Medicine. 


Michael Cefola, formerly re- 
search associate with General Elec- 
tric’s Knolls Atomie Power Labora- 
tory at Schenectady, has joined the 
faculty of Fordham University as 
assistant professor of analytic chem- 
istry. 

Ernest Sachs, of Yale University 
Medical School, will give the annual 
James Greenwood Lecture at the Uni- 
versity of Texas Medical Branch, 
Galveston, on April 10, and at Baylor 
Medical College, Houston, April 11. 
His subject will be ‘‘The Evolution 
of Surgery of Brain Tumors.’’ 


Visitors to U. S. 

V. Prelog, professor of chemistry 
at the Eidg. Technische Hochschule 
in Zurich, is presenting the Reilly lec- 
tures during February and March at 
the University of Notre Dame. His 
subjects are ‘‘Ionone Derivatives 
from Natural Sources,’’ ‘‘New De- 
velopments of Strychnos, Yohimbé, 
and Cinchona Alkaloid Chemistry,’’ 
and ‘‘Ring Formation and Ring 
Properties.’? Dr. Prelog will also 
lecture at other universities during 
his stay here. 


Recent visitors at the National 
Bureau of Standards were Nye E. 
deMers, of the Alpha Institute Reg- 
istered, Ltd., Montreal, Canada; 


Kiyoshi Ishikawa, electrical engi- 


neer with the Tokyo Shibaura Elee- 
trie Company; and §. §. Shrik- 
hande, assistant professor of mathe- 
matics, College of Science, Nagpur, 
India. 


Grants and Awards 

The Anthony F. Lucas Petro- 
leum Medal for 1950 was awarded 
to William E. Wrather, director of 
the U. S. Geological Survey, and 
treasurer of the AAAS, at the an- 
nual banquet of the American Insti- 
tute of Mining and Metallurgical En- 
gineers in New York City, Febru- 
ary 15. The medal is awarded in 
recognition of distinguished achieve- 
ment in improving the technique and 


practice of finding and produeing 
petroleum. 


A $12,000 scholarship fund has 
been established at the University of 
Chieago Medical School in memory 
of the late Henry R. Boettcher, sur- 
gical specialist, who was a member 
of the first staff of Chicago’s Engle- 
wood Hospital and a professor at 
Rush Medical College. Recipients 
of the first scholarships granted from 
this fund are Lawrence S. Sonkin, 
Robert S. Goldsmith, and Franklin 
D. Sidell. 


A Frederick Gardner Cottrell 
grant of $3,500 has been awarded by 
the Research Corporation to Edward 
A. Fehnel, of Swarthmore College, 
for support of a research project on 
the preparation and properties of 
organie sulfur compounds. 


Marshall R. Urist, of Los Angeles, 
received the Kappa Delta award at 
the annua dinner of the American 
Academy of Orthopaedic Surgeons, 
held in New York City on February 
15. The award includes a prize of 
one thousand dollars and is to be 
given each year by the Kappa Delta 
sorority for outstanding research in 
orthopaedic surgery. Dr. Urist was 
honored for his research on the 
mechanism of endosteal] bone forma- 
tion. 


Thomas M. Reetor, vice presi- 
dent of General Foods Corporation, 
and chairman of the Panel on Food, 
Committee on Equipment and Ma- 
terials, Research and Development 
Board, will receive the Nicholas Ap- 
pert Medal for 1950. The Institute 
of Food Technologists will make the 
award at its Decennial Conference in 
Chicago, May 23. 


Fellowships and Prizes 


The American Bureau for Medi- 
cal Aid to China is offering a num- 
ber of fellowships for 1950-51 to 
Chinese citizens now in the U. S8., 
who are holders of professional de- 
grees and desire further training, or 
students in training for professional 
degrees. The fields covered are medi- 
cine, including the basic medical sci- 
ences, public health, nursing, den- 
tistry, medical technology, nutrition, 
and hospital management. Monthly 
stipends and tuition fees are covered 
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by the grants. Applications must 
be in by April 30. Full information 
and application blanks may be ob- 
tained by writing to the organization 
at 1790 Broadway, New York City. 


A fellowship for postdoctoral re- 
search in the natural sciences related 
to medicine and health has been es- 
tablished by Merck and Company, in 
recognition of the contributions to 
science of Selman A. Waksman, Rut- 
gers University microbiologist. Citi- 
zens of the U. S. or Canada, holding 
the Ph.D. or equivalent degree, are 
eligible for the award of $3,000 for 
one calendar year, beginning July 1. 
Application forms may be obtained 
from the Executive Secretary of the 
Graduate Facu!ty, Rutgers Univer- 
sity, New Brunswick, New Jersey, 
and must be returned by March 15. 


The Massachusetts Institute of 
Technology is offering a number of 
fellowships in the field of electronics, 
sponsored jointly by a group of in- 
dustrial organizations. Applicants 
for the graduate fellowship must ful- 
fill requirements for admission to the 
graduate school, and a few advanced 
research fellowships will be awarded 
to candidates holding the Ph.D. de- 
gree or equivalent. Stipends for the 
graduate fellowships will vary from 
$1,200 to $1,800, and for the research 
fellowships from $2,400 to $3,600, 
depending upon qualifications. Ap- 
plications should be made to the Di- 
rector, Research Laboratory of Elec- 
tronics, Massachusetts Institute of 
Technology, Cambridge, Massachu- 
setts, at least four months before in- 
tended date of entrance. 


The Robert Roesler de Villiers 
Foundation of New York City is 
offering a prize of $500 for the 
paper that makes the most signi- 
ficant contribution to knowledge of 
the nature, causes, origin, or treat- 
ment of leukemia. Papers to be 
considered for the award must have 
been published or accepted for pub- 
lication before October 20, 1951. If 
the paper is considered to be of out- 
standing importance, the prize may 
be increased to a maximum of $1,000. 


Colleges and Universities 


Rutgers University’s Serological 
Museum has added blood serum 
from sharks, skates, rays, and more 


than 30 other species to its present 
collection of serum from 60 species 
of marine life. Douglas G. Gem- 
eroy, museum secretary and assist- 
ant professor of zoology, obtained 
these specimens during a recent ex- 
pedition off the North Carolina coast, 
and further specimens are being col- 
lected by Harold Baier, instructor 
in zoology. Characteristics of the 
blood sera samples will be studied to 
determine the relationship of these 
fish and crustacea to ether animals. 


An institute of visual sciences, 
with the College of Optometry as 
nucleus, is being planned at Pacific 
University, Oregon. Courses in il- 
lumination and color, occupational 
vision, eye protection devices, optics, 
and biophysical research have been 
arranged for the 1950-51 academic 
year, in addition to the standard op- 
tometrie courses. Plans are to ex- 
tend the curriculum to cover all the 
physical, psychological, and physio- 
logical factors of light and sight. 
Services of the institute will be made 
available to education and industry. 


Summer Programs 


The Mt. Desert Island Biologi- 
cal Laboratory will offer a program 
in biological research this summer. 
In addition to general research two 
special programs will be offered— 
one in growth and tissue culture, 
the other in research training in 
renal and cardiovascular physiology. 
Applicants for the first course should 
write to Dr. Philip R. White, Insti- 
tute for Cancer Research, Philadel- 
phia 11, Pennsylvania. Applica- 
tions for the second program should 
be made to J. Wendell Burger, Diree- 
tor, Trinity College, Hartford 6, 
Connecticut. Fellowship support is 
available from the Ulric Dahlgren 
Fund. 


The Tissue Culture Association 
will sponsor a course of instruction 
in laboratory techniques required for 
tissue culture. This year, as in 1949, 
it will be under the direction of John 
H. Hanks, of the Harvard Medical 
School, and will be given in the lab- 
oratories of the Mary Imogene Bas- 
sett Hospital, Cooperstown, New 
York, from August 7 to August 31. 
Tuition is $50. The course is de- 
signed for postgraduates who plan to 


use cultured tissues in their research 
or teaching. Requests for appli- 
eation forms should be sent to Dr. 
Mary S. Parshley, College of Physi- 
cians and Surgeons, 630 West 168th 
Street, New York City, and should 
be returned to her by April 15. Sue- 
cessful candidates will be notified 
about May 1. 


Meetings and Elections 


The 16th annual meeting of the 
American Society of Photogram- 
metry was held in Washington, D. C. 
January 11-13. Delegations repre- 
sented agencies in government map- 
ping, private mapping organizations, 
manufacturers of instruments and 
equipment incidental to photogram- 
metry, educators, and interested per- 
sons in associated fields. Many mem- 
bers from foreign countries, inelud- 
ing a number of students training in 
this country, attended the meeting. 

A tour was made of the U. S. Navy 
Hydrographic Office and the Na- 
tional Bureau of Standards where 
methods of mapping production were 
observed, and studies and tests of 
photogrammetric equipment, optics, 
and physies were demonstrated. 

The opening paper, ‘‘ Mapping for 
Defense,’’ was delivered by Herbert 
Milwit, of the Department of De- 
fense. He stressed the importance 
of photogrammetry, recognized by 
the Department of Defense, and gave 
an outline on the current position of 
the department on matters pertain- 
ing to the science. 

Robert N. Colwell, assistant pro- 
fessor of forestry at the University 
of California, talked on the use of 
aerial photographs in forest recre- 
ation, to develop much-needed trails 
and locate suitable camping sites. 
Managers of fish and game needing 
periodic inventories of resources have 
recently used aerial photos for cen- 
sus taking. Population counts have 
been successfully made from aerial 
photographs of waterfowl, deer, and 
even salmon. 

Amrom Katz, chief of the Photo 
Physics Branch at Wright-Patterson 
Field, Dayton, Ohio, gave a paper on 
‘*Contributions to the Theory and 
Mechanics of Photo Interpretation 
from Vertical and Oblique Photo- 
graphs,’’ listing lines of attack 
which the Air Force is pursuing in 
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an attempt to solve the dual prob- 
lem of collecting more information 
on and from the negative and print. 
He explained an extremely simple 
photo-interpreter’s slide rule which 
can be used for image speed and 
cycling time calculations in aerial 
photography, and described a graph- 
ical computer for determining cover- 
age and scale at any point in an 
oblique photograph. 

Leslie E. Howlett, of the Canadian 
National Research Council, Ottawa, 
reported on the ‘‘ Assessment and 
Calibration of Lenses for Air Pho- 
tography’’ and stressed two matters 
of photogrammetric optics which are 
of great concern to photogram- 
metrists—lens-film resolving power 
and the calibration of the aerial 
camera. 

A new approach to flight planning 
was discussed by Morris M. Thomp- 
son, of the U. S. Geological Survey, 
and a procedure for aerial pho- 
tographic flights was developed from 
basic mathematical theory. The de- 
sign includes allowances for the 
probable effect of relief, tilt, crab, 
and inaccurate flying. A major de- 
parture from previous practice is a 
new method in which the spacing is 
expressed base/height ratio 
(B/H) for spacing along flight lines, 
and width/height (W/H) for spac- 
ing between flight lines. 

C. A. VanDusen, of the U. 8. Navy 
Bureau of Aeronautics, gave a short 
history of naval aerial photography 
in Alaska and the Arctic, and recent 
naval aerial surveys in that region. 

Of particular interest was the 
article on ‘‘ Photogrammetry in As- 
tronomy,’’ delivered by Father Hey- 
den, director of the Georgetown Uni- 
versity Observatory. He reviewed 
the development of astronomie pho- 
tography from its beginning in 1850. 

Electronics has its place in pur- 
suing accurate measurement in pho- 
togrammetry. ‘‘Shoran for the Pho- 
togrammetrist,’’ as described by 
Archer M. Wilson of the Engineer 
Research and Development Labora- 
tories, Fort Belvoir, Virginia, showed 
recent developments in this field. 

A new approach to vision testing 
for operators of photogrammetric 
equipment was presented by Max H. 
Salzman, of the Navy Hydrographic 
Office. His deductions are based on 


the concept that visual capabilities 
of individuals do not remain static. 
Periodie vision testing can bring 
with it more accurate and precise 
photogrammetrie work. 

The photogrammetrist has a tre- 
mendous stake in world food pro- 
duction in these days of global re- 
lationships. Charles E. Kellogg, of 
the Agricultural Research Center, 
Beltsville, Maryland, stated that a 
full realization of soils’ potentiali- 
ties depends upon full use of skills 
in the natural and social sciences, 
and in engineering. He explained 
how aerial photographs, and maps 
made from them are essential for 
economical and effective work in 
planning soil use programs and sug- 
gested that the society prepare stand- 
ards for alternative methods to 
meet the problems in various coun- 
tries. 

The present and future possibili- 
ties for use of high altitude photog- 
raphy when applied to mapping and 
reconnaissance were discussed by 
Lewis A. Dickerson of the Corps of 
Engineers. 

H. T. U. Smith, of the University 
of Kansas, illustrated his remarks 
on geology with a series of slides 
showing how prehistoric sand dunes 
could be detected with relative ease 
in aerial photographs. 

J. V. Sharp, of the Bausch and 
Lomb Optical Company, listed some 
of the basic factors affecting the per- 
formance of optical instruments in 
photogrammetric equipment. These 
factors fall into three general groups 
and are concerned with map produc- 
tion, map accuracy, and map re- 
producibility. A lively panel diseus- 
sion followed. 

Several display panels illustrating 
maps and equipment produced or 
manufactured by leaders in the pho- 
togrammetrie field were shown. Of 
particular interest was a huge 240- 
inch folded focal-length camera 
being made for the Air Forces by 
Boston University. It is to be used 
for high altitude photography. 

Eastman Kodak showed a 16-mm 
sound film ‘‘Photography in Indus- 
try’’ and had samples of the new 
autopositive film that needs no nega- 
tive to reproduce an image. Reed 


Research had a display of its new 
Focalmatie reflecting projector which 


automatically focuses the image as 
it reduces and enlarges. Fairchild 
Aerial Surveys Ine., and Aero Serv- 
ice Corporation had samples of air- 
borne magnetometer maps, for use 
in oil and mineral exploration. Mag- 
netometer surveys chart electrical im- 
pulses obtained from a gyroscopically 
operated ‘‘bird’’ suspended from an 
airplane. This company also had 
a sample of a regional relief model 
of the U. S. reproduced in color on 
plastie vinylite. Of additional in- 
terest to members was the showing of 
a two-projector instrument named 
‘*Twinplex’’? which was displayed 
by the U. S. Geological Survey. It 
is still in development and is not in 
established production, but has an 
adaptation for certain tasks. Two 
of its main features are the increased 
accuracy of measurement in the 
model and the increased size of the 
mode] which reduces costs of ground 
control surveys. 

Rosco J. FRENCH 
U. S. Coast and Geodetic Survey 


The Fluid Dynamics Division of 
the American Physical Society 
elected the following officers on 
February 4: chairman, J. G. Kirk- 
wood; vice chairman, A. Kantrowitz; 
and secretary-treasurer, J. H. Me- 
Millen. The next meeting of the 
division will be held in Urbana, Illi- 
nois, May 12-13. 


A series of lectures on problems 
of the Arctic will be held at Johns 
Hopkins University, under the spon- 
sorship of the Arctic Institute of 
North America and the Johns Hop- 
kins Isaiah Bowman School of Geog- 
raphy on the following dates: March 
2—‘‘ Antiquity of Man and the Are- 
tic,’? George F. Carter, professor 
of geography and director, Isaiah 
Bowman School of Geography; 
March 16—‘‘Mineral Problems in 
the Alaskan Arctie,’’ John Reed, 
staff geologist, Island and Territory 
Possessions, U. S. Geological Survey ; 
Mareh 30—‘‘Glaciology, Glaciers, 
and the Aretic,’? W. O. Field, in 
charge exploration and field research, 
American Geographical Society; 
April 13—‘‘Engineering Problems 
of the Arctic,’’ Capt. P. W. Roberts, 
USN, Bureau of Yards and Docks, 
Washington, D. C.; April 20— 
‘¢Problems in Government Adminis- 
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tration fer the Welfare of Alaska’s 
Native Peoples,’’ Margaret Lantis, 
Grant Study, Harvard University; 
April 27—‘‘ Problems in Archeology 
of the Arctic,’’ Henry B. Collins, 
senior ethnographer, Smithsonian In- 
stitution; May 11—‘‘Ground Frost 
Phenomena in the Aretic,’’? A. L. 
Washburn, executive director, Arctic 
Institute of North America, Mon- 
treal; and May 25—‘‘The Arctic as 
a Strategic Scientific Area,’’ M. C. 
Shelesnyak, director, Baltimore- 
Washington office of the Arctic In- 
stitute of North America. 

The opening lecture of the seminar 
was given by Neal A. Weber, pro- 
fessor of zoology, Swarthmore Col- 
lege, February 16, on ‘‘Insects of 
the Arctic.’?’ 

Lecture hours are 2: 00-4: 00 p.m., 
in The Rogers House, at the univer- 
sity. 

The Division of Petroleum Chem- 
istry and the Division of Physical 
and Inorganic Chemistry are plan- 
ning to hold a joint symposium on 
the Use of Isotopes in Petroleum 
Chemistry at the American Chemi- 
eal Society meeting in September. 
In order to allow time for pre- 
printing, authors should submit 
two copies of papers and two copies 
of a hundred-word abstract by 
May 15 to one of the symposium 
cochairmen, G. A. Mills (Petro- 
leum Chemistry), Houdry Process 
Corporation, P. O. Box 427, Mar- 
cus Hook, Pennsylvania, or John 
Turkevich (Physical and Inorganic 
Chemistry), Chemistry Department, 
Princeton University, Princeton, 
New Jersey. 


A two-day symposium on chemi- 
cal-biological correlation will be 
held at the National Research Coun- 
cil in Washington, D. C. May 26-27. 
Papers scheduled for the first ses- 
sion are: ‘‘The Toxicity and 
Parasiticidal Action of Aromatic 
Arsenicals in Relation to their Struc- 
ture,’’? Harry Eagle, Nationa] Insti- 
tutes of Health, and G. O. Doak, 
University of North Carolina; 
‘‘Structure-Activity Relationships 
in Plant Growth Regulators,’’ A. 
Goeffrey Norman and Robert L. 
Weintraub,..Chemical Corps; and 
‘*Review of the Structural Require- 
ments for Sympathomimetic Drug 


Action,’’? Alonzo M. Lands, Ster- 
ling-Winthrop Research Institute. 

The second session, explaining the 
work of the NRC Chemical-Biological 
Coordination Center, will include 
talks on the chemical and biological 
codes developed by the center for its 
punched-card files, the center’s 
screening services, and discussions on 
methods of handling typical ques- 
tions which come to the center. David 
Ff. Marsh, University of West Vir- 
ginia, and George Anderson, Ameri- 
can Cyanamid Company, will com- 
pare the relationship between struc- 
ture and activity of antihistaminic 
and antithyroid compounds, respec- 
tively, as indicated by the center’s 
punched card system, with conclu- 
sions derived from their previous 
studies. 

A panel discussion on antimalarials 
is scheduled for the evening session 
of the first day of the meeting. 
Robert C. Elderfield, Columbia Uni- 
versity, will be the moderator. 

The first session of the second 
day will hear papers on: ‘‘ The Rela- 
tion of Structures of Diphenyl Deriv- 
atives to their Fungicidal Action,’’ 
James G. Horsfall, Connecticut 
Agricultural Experiment Station; 
‘*Structural Changes in Plant In- 
secticides as Related to Insect Tox- 
icity,’?’ H. L. Haller, U. S. Depart- 
ment of Agriculture; and ‘‘ Effect of 
Drugs on Physiologically Active 
Thiol Systems,’? Maxwell Schubert, 
New York University College of 
Medicine. 

At the last session Harris L. Fried- 
man, Lakeside Laboratories, will pre- 
sent a paper on ‘‘The Influence of 
Isosterie Replacements on Biological 
Activity.’? A combined panel dis- 
cussion on antimetabolites, carcino- 
genesis, and cancer chemotherapy 
will follow; M. J. Shear, National 
Institutes of Health, will be the 
moderator. 

Names of the members of both the 
panel on antimalarials and the com- 
bined panel on antimetabolites and 
eancer will be announced later. It 
is expected that a symposium volume 
will be prepared and published after 
the meeting. Those interested in at- 
tending should register as soon as 
possible with the Symposium Com- 
mittee, Chemical-Biological Coordi- 
nation Center, National Research 


Council, 2101 Constitution Ave., 
N.W., Washington 25, D. C. 


The May meeting of the New 
York Section of the International 
Association for Dental Research 
will be held on the evening of May 
4 at the Guggenheim Dental Clinic, 
422 East 72nd Street, New York 
City. Members and guests who wish 
to present papers at this meeting 
should communicate with the secre- 
tary, and abstracts should be in his 
hands by April 20. Abstracts of pa- 
pers appearing on the program will 
be published in the Journal of Den- 
tal Research. 


Deaths 


William Crocker, the organizer 
of Boyce Thompson Institute for 
Plant Research, Ine., and managing 
director from 1921 until his retire- 
ment, September 1949, died Febru- 
ary il, in Athens, Ohio, at the age 
of 74. Dr. Crocker completed and 
published in 1948 The Growth of 
Plants, a summary volume of much 
of the work accomplished under his 
direction at the institute. 


Herbert Dodge Pease, 79, died 
February 14 in Springfield, Massa- 
chusetts. Dr. Pease had assisted in 
founding the bacteriological labora- 
tory of the Philadelphia Board of 
Health, and that of the Sheffield Sci- 
entific School at Yale. He organized 
the hygiene and antitoxin labora- 
tories of the New York State De- 
partment of Health and directed 
both laboratories for ten years. He 
was head of the Pease Laboratories 
of New York City. 


Frank Ellsworth Dodge, 83, 
chemical engineer known for his work 
on the recovery of coal by-products, 
died February 17 at Rockville Center, 
Long Island, New York. When he 
retired in 1946 he was with the Mid- 
west Radiant Corporation as chemi- 
eal engineer. 


Karl Guthe Jansky, radio research 
engineer, died February 15, at 44. 
Mr. Jansky, who had been with 
the Bell Telephone Laboratories 
since 1928, discovered radio waves of 
extraterrestrial origin in 1933, and 
worked on radio direction finders 
during World War II. 
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ECONOMIC MINERAL DEPOSITS 


Second Edition. By Aran M. Bateman, Yale University. Presents a comprehensive account of 
mineral deposits, their occurrence, and form. The book is divided into three parts, the first being 
devoted to a thorough but uncomplicated presentation of principles and processes. The remaining two 
sections treat metallic and nonmetallic mineral deposits, with the greatest hasis on the geologic phase 
of the subject. Statistics are largely eliminated to prevent the book from becoming outdated but 
adequate references are given to yearly surveys. In this second edition, all hydrothermal processes of 
mincral formation are reorganized and consolidated. Ready in April. Approx. 918 pages. 308 illus. 
Prob. $9.50. 


FUNDAMENTALS of PHYSICAL CHEMISTRY 
for PREMEDICAL STUDENTS 


By H. D. CrockForp and Samuet B. KnicHT, both at the University of North Carolina. Designed 
for a one-semester course without mathematics, this book gives an understanding of seven main aspects: 
1) the physico-chemical method of approach; 2) the gaseous and liquid states of matter; 3) solutions— 
electrolytes and nonelectrolytes; 4) the mass law, with particular reference to solutions of electrolytes; 
5) electrochemistry sufficient to teach the theory and use of electrical methods for determining hydrogen 
ion activity; 6) the colloidal state; and 7) atomic structure, radioactivity, and nuclear chemistry. 
Ready in April. Approx. 364 pages. Illus. Prob. $4.00. 


An INDEX of NOMOGRAMS 


Compiled and edited by Doucras Payne Apams, The Massachusetts Institute of Technology. This 
unusual index lists over 1,700 published nomograms in the 21 fields of science and engineering in which 
nomograms are most extensively used. The book serves as an invaluable time-saver in the repeated 
solution of mathematical formulas. It consists of two main parts, Index A—Key Words, and Index B— 
Master Index. The first alphabetically lists key words associated with problems in engineering and 
science. Following each entry is a reference to Index B where the reader can find the periodical, 
date of issue, volume, and page number where the nomogram can be found. A TECHNOLOGY Press 
PuBLicaTION. Ready in March. 174 pages. $4.00. 


PRINCIPLES of 
IONIC ORGANIC REACTIONS 


By Extior R. ALEXANDER, University of Illinois. Presents the reaction meehanisms which seem 
plausible for a ber of the most important ionic organic reactions together with the chemical facts 
which support these ideas. This book sets down the fundamental processes from which a number of 
seemingly different organic reactions can be constructed. It explains their scope-.and limitations and 
then illustrates these principles by a number of common examples. In accordance with its stress on the 
organic chemist’s point of view, Principles of Ionic Organic Reactions is non-mathematical and non- 
physical in presentation. Ready in May. Approx. 286 pages. 212 illus. Prob. $4.50. 


Send for copies on approval 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 
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= MACBETH Titration-pH Meter 
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Price $210.00 complete 


AACBETH CORPORA 


POST OFFICE BOX 950 "NEWBURGH, N.Y. 


Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 


Gonadotropin ; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 


Dihydroxyacetone ; Dihydroxyphenylalanine (DOPA); 
FOR Dipyridyl ; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 


Gentisic Acid; Girard Reagents P and T; Gliadin; 
Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 

Acid; Isopropylarterenol ; Kojic Acid; Kynurenic Acid; 

Phosphorus ¢ Potassium « Cal- Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 

nylic Acid; Myanesin; p-Nitrophenylphosphate; Nu- 

Ammonias Sulphate «Chloride cleoprotein; Orcinol; Pancreatin; Panto- 

Hellige-Truog Testers have thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 
gained universal acclaim be- Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 


cause they are based on sound doxamine; Pyrocatechuic Acid; ; é 
scientific methods and are highly Acid 
accurate. They have won the phoric Acid; Spermidine; Spermine; Thioacetic Acid: 
sponsorship of the foremost Thiocytosine; Thyroxine; Trigonellin; Triphenyltetra- 
authorities on soil chemistry and zolium Chloride; Tripyridyl; Trypsinogen; Tyrosi : 
thousands of testers are used by ao Urease; Uricase; Uridine; Vitellin; 

WRITE FOR U.S. Government Agencies, as a 

BULLETIN well as by professional and Ask us for others! 

NO. 690-SC amateur gardeners. 


DELTA CHEMICAL WORKS 
West 60th St. New York 23,N.Y. 


HEADQUARTERS FOR COLORIMETRIC APPARATUS Telephone Plaza 7-6317 
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SCIENCE 15 


Cambridge M onographs on Physics 


Tuis series presents the results of recent research by the men engaged in it. 
The series is an outgrowth of the Cambridge Physical Tracts, published before the 
war, but the Monographs are rather larger, more comprehensive, and cloth 
bound. The series will deal with the whole field of pure physics, but during the 
first few years a high proportion of the volumes will deal with nuclear physics, 
because of the great advances in this subject during and since the war. 


EXCITED STATES OF NUCLEI 


S$. Devons. 4 short account of the study of nuclear energy 
levels, mainly from the experimental standpoint. The book 
deals in turn with the excitation of ‘bound’ and ‘virtual’ 
states of nuclei, with radioactive transitions between nuclear 
states and with the general problem of interpretation of the 
information now available. 


SOME RECENT RESEARCHES 
IN SOLAR PHYSICS 


F. Hoyle. This deals with sunspots, the solar cycle, a new 
theory of the origin and structure of the chromosphere and 
corona, electromagnetism in the solar atmosphere, solar and 
terrestrial relationships, the emission of radio waves by the 
sun, and the origin of the general solar magnetic field. 


THE ADSORPTION OF GASES 
ON SOLIDS 


A. R. Miller. This is based on Some Problems in Adsor p- 
tion, by the late J. K. Roberts. Since that book was written, 
certain statistical theories have been developed and other 
advances have been made. The book has therefore been re- 
written, and nearly half of the present book is new. 


SURFACE TENSION AND 
THE SPREADING OF LIQUIDS 


R. S. Burdon. An extension of the author’s previous book, 
including an account of recent work. It discusses the nature 
of surface forces; measurement of surface tension; the surface 
of liquid metals: mercury; spreading: general conditions; 
spreading on the surface of mercury; spreading on water; and 
liquids on the surface of solids. 


OSCILLATIONS OF 
THE EARTH’S ATMOSPHERE 


M.V. Wilkes. This monograph discusses the lunar and 
solar air tides, their measurement, manifestations, and causes; 
the theory of oscillations in a rotating atmosphere; the numeri- 
cal evaluation of air tides; the outward flux of energy; the 
height of the earth’s atmosphere; the temperature variation. 


ARTIFICIAL RADIOACTIVITY 


P. B. Moon. An outline of the main phenomena and tech- 
niques of radioactivity, as met with in the study of the light- 
weight and medium-weight radioactive nuclei that can now 
be made in great variety. It is chiefly for readers who wish 
to be put into touch with the recent literature on the sub- 
ject. The radioactive properties of many individual nuclei 
are discussed. 


To be published in 1950: 


ADVANCES IN RADIOCHEMISTRY 


AND IN THE PRODUCTION OF RADIOELEMENTS 
WITH NEUTRONS 


E. Broda. Radiochemistry is defined by Dr. Broda as the 
chemistry of bodies which are detected through their nuclear 
radiations. The radiochemist is able to detect ‘tracer quanti- 
ties’—invisible and unweighable amounts of matter—and to 
discriminate between isotopic species (so long as these are 
radioactive). Dr. Broda includes an account of the produc- 
tion of radioelements as well as of such aspects of transmuta- 
tion as are relevant to planned nuclear synthesis. 


IONISATION CHAMBERS 
AND COUNTERS 


D. H. Wilkinson. An account of the classic instruments 
of detection used in nuclear physics. It describes the principles 
of operation and construction of the ionisation chamber, 
proportional counter and Geiger counter. The treatment is 
logical rather than historical; obsolete types receive no 
attention. 

Three types of detector are treated, current ionisation 
chambers and both ‘slow’ and ‘fast’ pulse chambers. Sta- 
tistical aspects of proportional counter and Geiger counter 
operation are emphasised. The Geiger counter ‘dead-time’ is 
treated in detail. The book ends with a short account of 
the random sequence, ‘dead-time’ corrections and the ‘build- 
ing up’ of pulses during rapid counting. 


Each volume $2.50 


CAMBRIDGE 


Order from your bookstore or send for descriptive circular. 
UNIVERSITY PRESS 51 Madison Avenue, New York 10, N. Y. 
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TECHNICAL ASSOCIATES. 


PIONEER MANUFACTURERS OF RADIATION INSTRUMENTS 
3728 SAN FERNANDO ROAD, GLENDALE 4, CALIFORNIA 


STATHAM 
Manometer and Control Unit 


EKG 
or 
Recorder 


Illustrated above is a complete system for the re- 
cording of rapid pressure fluctuations in the ranges 
encountered in physiological research. We invite 
you to contact us for details of the Statham un- 
bonded strain gage manometer. 


LABORATORIES 


SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Blvd., Beverly Hills, Calif. 


Reg. U.S. 5 Bl Pat. Off. 


CrysTALLINE 
VITAMINS 


Essential as Standards and 
Supplements for Biological Research 


Alpha Carotene Inositol 

Beta Carotene Folic Acid 
Carotene Menadione 
(90% beta— alpha) 
Vitamin A 
Ascorbic Acid Niacin Amide 


p-Aminobenzoic 


Alpha Tocopherol 
Pantothenate, Ca 


Vitamin B, 2 


Biotin Pyridoxine HCI 
Calciferol Riboflavin 
Choline Chloride Thiamin Chloride 


Write for Price List No. 677 


GENERAL BIOCHEMICALS, INC. 


60 LABORATORY PARK CHAGRIN FALLS, OHIO 
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INTRODUCING 


OFF THE PRESS APRIL 1, 1950 


AGAIN AVAILABLE 


ANNOUNCING 


ANNUAL REVIEW OF PSYCHOLOGY 


bi first volume in this new series is nowavailable. Approximately 350 pages. Author and Subject In- 
exes. 

Editor: C. P. Stone; Associate Editor: D. W. Taylor; Editorial Committee: J. E. Anderson, J. G. Darley, 
C. H. Graham, C. I. Hovland, J. G. Miller. 

Contents: Growth, Development, and Decline: H. E. Jones and N. Bayley; Learning: A. W. Melton; Vision: 
N. R. Bartlett; Hearing: E. B. Newman; Somesthesis and the Chemical Senses: F. A. Geldard; Individual 
Differences: R. L. Thorndike; Personality: R. R. Sea-s; So7ial and Group Processes: J. S. Bruner; Indus- 
trial Psychology: C. L. Shartle; Animal and Physiological Psychology: D. O. Hebb; Abnormalities of Be- 
havior: N. A. Cameron; Clinical Methods: Psychodiagnostics: H. F. Hunt; Clinical Methods: Psychotherapy: 
W. U. Snyder; Educational Psychology: L. J. Cronbach; Counseling Methods: Diagnostics: R. F. Berdie; 
Counseling Methods: Therapy: E. S. Bordin; Statistical Theory and Research Design: D. A. Grant; Prob- 
lem Solving and Symbolic Processes: D. M. Johnson. ‘ 


ANNUAL REVIEW OF PHYSIOLOGY 


Velume XII 
Approximately 490 pages. Author and Subject Indexes. 
Editor: V. E. Hall; Associate Editors: J. M. Crismon, A. C. Giese; Editorial Committee: J. F. Fulton, M. H. 
Jacobs, F. C. Mann, R. F. Pitts, M. B. Visscher. 
Contents: Physical Properties of Protoplasm: M. J. Kopac; Radiant Energy: A. Edelmann; Genetics: D. G. 
Catcheside; Growth: J. C. Aub; Physiology of Supporting Tissue: M. J. Dallemagne; Heat and Cold: 
J. D. Hardy; Energy Metabolism: W. H. Chambers and W. H. Summerson; Water Metabolism: J. R. 
Elkinton; Respiratory System: W. O. Fenn; Digestive System: M. I. Grossman; Blood Coagulation: 
A. J. Quick; Blood Gas Transport: R. C. Darling; Peripheral Circulation: O. G. Edholm; Heart: A. Hem- 
ingway; Kidney: J. Trueta; Conduction and Synaptic Transmission in the Nervous System: H. A. Blair; 
Somatic Functions of the Nervous System: A. A. Ward, Jr.; Visceral Functions of the Nervous System: 
R. Livingston; Special Senses—Smell and Taste: H. D. Patton; Physiology of Vision: R. Granit; Metabolic 
Functions of the Endocrine Glands: J. Tepperman and H. M. Tepperman; Reproduction: S. A. Asdell. 


ANNUAL REVIEW OF PHYSIOLOGY 


Volume VII 


This volume, until recently out of print, has been reprinted in a small edition. It is available in limited 
supply for those who desire to complete their sets of the Review. 


ANNUAL REVIEW OF PHYSIOLOGY 


Cumulative Index 
Volumes I to X. 440 pages. Cloth bound. 
This Index classifies, according to subject and author, most of the papers in physiology published in the dec- 
ade 1939 to 1948. Its use is facilitated by numerous cross references. 


ANNUAL REVIEW OF MEDICINE 


The first volume in this new series will be available May 1, 1950. 
Approximately 435 pages. Author and Subject Indexes. 
Editor: W. C. Cutting; Associate Editor: H. W. Newman; Editorial Committee: A. Blalock, J. S. L. Browne, 
A. M. Butler, E. MacKay, S. C. Madden. 
Contents: Infectious Diseases: L. A. Rantz; Diseases of the Gastrointestinal Tract: G. B. Eusterman and 
D. C. Balfour; Diseases of the Cardiovascular System (Medical): J. McMichael; Diseases of the Cardio- 
vascular System (Surgical): M. E. DeBakey; Diseases of the Urinary System: S. E. Bradley; Diseases 
of Reticuloendothelial System and Hematology: G. Carpenter; Nutrition in Medicine: F. J. Stare; Allergy: 
E. L. Keeney; Neoplastic Diseases: M. B. Shimkin; Diseases of the Reproductive System: J. C. Burch, 
H. T. Lavely, Jr., and O. W. Carter; Obstetrics: L. M. Hellman; Diseases of the Nervous System (Neu- 
rology): A. E. Walker; Psychiatry: J. C. Whitehorn; Diseases of Bones and Joints (Orthopedic Surgery) : 
J. A. Key; Diseases of the Respiratory System: J. J. Singer; Physical Agents and Trauma (Shocks and 
Burns): E. I. Evans; Anesthesia: J. S. Lundy and J. A. Paulson; Radiology and Radioactivity: R. R. 
Newell; Diseases of the Ear, Nose, and Throat: S. J. Crowe; Laboratory Aids to Diagnosis and Therapy: 
Sy -g —— Therapeutics and Toxicology: W. T. Salter; Annotated List of Reviews in Medicine: 
. M. MacKay. 


Each volume: $6.00 Shipping charges: U.S.A. and Pan American: 15 cents; Elsewhere: 35 cents 
On sale by: ANNUAL REVIEWS, Inc., Stanford, California, U. S. A. 
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SECOND EDITION 


THIRD EDITION 


NEW EDITIONS 
FIESER AND FIESER: ORGANIC CHEMISTRY, 
This widely used text and reference book has been thoroughly revised, 


and now includes chapters on the heterocyclic compounds and on reac- 
tion mechanisms. Spring, 1950. 


MENDENHALL, EVE, KEYS, SUTTON: COLLEGE PHYSICS, 


The new edition features a rewritten text and distinctive new format. 
Includes additional example problems and many new exercise prob- 


lems. March, 1950. 


NEW BOOKS 
OELKE: SEMIMICRO QUALITATIVE ANALYSIS 


Classroom tested for eight years, this text is an outstanding contribu- 
tion to classroom teaching of qualitative analysis. In press. 
McBAIN: COLLOID SCIENCE 


A comprehensive introduction to the subject and its applications, list- 
ing all the major treatises, bibliographies, and references in each field 


up to 1949. In press. 


D. C. HEATH AND COMPANY 
285 COLUMBUS AVENUE, BOSTON 16, MASSACHUSETTS 


PHOTOVOLT 
Exposure Photometer Mod. 200-M 


for 


PHOTOMICROGRAPHY 


Accurate determination of exposure time in 
black-and-white and color photomicrography 


Write for Bulletin #810 to Price $65.— 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Chemical 


Include all of the common indicators used in analytical 
and biological work, the hydrogen-ion indicators recom- 
mended by Sorensen and Clark & Lubs, and in addition 
many rare indicators suitable for special work. These 
indicators are available in both the dry form and in solu- 
tion, ready to use. 


C & B Products are distributed by 
Laboratory and Physician Supply Houses 
Throughout the World 


Write for copy of catalog. The oe ig & ve? Co. 
Manufacturing Chemists, Norwood, O., U.S.A. 


COLEMAN & BELL 
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To Coin a Word= 


A” 


best describes PURINA 
LABORATORY CHOW 


Yes—“Uniformula” is a one-word descrip- 
tion of Purina Laboratory Chow. It’s a word 
that means Purina Laboratory Chow is made 
from a never-changing, constant, uniform 
formula. It’s made to help you conduct ex- 
periments with laboratory animals that last 
through several generations. Yes— Purina 
Laboratory Chow is a “Uniformula” ration 
... constant, dependable, bag after bag. If 
you haven’t already tried Purina Laboratory 
Chow, see your nearest Purina Dealer and 
feed some soon. 


RALSTON PURINA COMPANY = St. Louis 2, Mo. 


CHOOSE ANY — SPEED. PHOTO M CROGR Ap HY 
FRANZ KYMO TIMER | | with the new WUSUGZAME 


ECONOMICAL 
black & white 
and color 35- 
mm photomicrographs. 
The VISICAM available 
with roll film carrier or 
the ““SINGLE- 
SHOT” back. 


At leading scientific 
supply houses, or 


Order from & G RA write direct to: 


5 


WILL NEED NO ADJUSTMENT 


It will always automatically expand or contract to match the 
kymograph speed, and trace a time-line of instrument quality 
and of finest readable divisions. (1/5 second, 1 second, 10 
seconds, and 60 seconds, simultaneously). Simply plug it into 
any 110 volt 60 cycle circuit. No auxiliary equipment is re- 
quired. Mounts on any laboratory stand. Price, complete in 
carrying case, for soot-writing type $20.00; for ink-writing 
type $25.00. 


FRANZ MFG. CO. SPECIALISTS ervice 
SCIENTIFIC & OPTICAL t 
New Haven 11, Conn. pamtnettstiore cience 


Literature Available 
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Personnel Placement 


The Market Place 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” will be supplied, 
so that replies_can be directed to SCIENCE for immediate 
forwarding. Such service counts as 8 words (e.g., a 25- 
word 2d. plus a “Box Number”, equals 33 words). All 
ads will be set in regular, uniform style, without display; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 
style than the uniform settings, enclosed with separate 
border rules. the rate is $16.06 per inch; no extra charge 
for Numbers”. 

2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be —— by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Biochemist: B.S., Illinois, 8 years experience: Spectrophotometry, 
medical chemistry. plant growth regulators, chromatography, mi- 
crobiology, radioactive tracers. Published. Listed: American Men 
of Science. a child, desires Mid-West industrial research. 
Box 48, SCIENCE. 3/10 


CHARGES and REQUIREMENTS 
for “MARKET PLACE” Ads 


1, Rate: 20¢ per word for classified ads, minimum charge 
$5.00 for each insertion. Such ads are set in uniiorm style, 
without display; the first word, only, in bold face type, 
For display ads, using type larger or of a different style 
than the uniform classified settings. and entirely enclosed 
with separate rules, rates are as follows: 
Single insertion $16.00 per inch 

7 times in 1 year 14.50 per inch 

13 times in 1 year 13.00 per inch 

26 times in 1 year 11.50 per inch 

52 times in 1 year 10.00 per inch 
2. Payment: For all classified ads, payment in advance is 
required, before insertion can be made. Such advance 
remittances should be made payable to SCIENCE, and 
forwarded with advertising ‘“‘copy” instructions. 
For display advertisers, monthly invoices will be sent on 
a charge account basis—providing satisfactory credit is 
established. 
3. Closing Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. C., together with advance remittance, positively 
not later than 14 days preceding date of publication (Friday 
of every week). 
For proof service on display ads complete “copy” instruc 
tions must reach the publication offices of SCIE} Nor 1515 
Massachusetts Avenue, N.W.. Washington +» not 
later than 4 weeks preceding date of publication. 


Biochemist, Bacteriologist: Ph.D. Sigma Xi, publications, experi- 
ence in foods, nutrition, vitamins, enzymes, desires research or 
teaching positicn. Box 49, SCIENCE. 4 


BOOKS 


Biochemist: Ph.D. particularly well trained in mammalian physi- 
ology and biochemistry as related to endocrine function; five years’ 
teaching; several years, director, research in industry; for further 
information, please write Burneice Larson, Medical Bureau, Palm- 
olive Building. Chicago. x 


Chemist: 1-year research assistant in Biochemistry, 2-years in 
Analytical Chemistry, 4-years research in Electrokinetics and 
Physicochemistry of soils. Working knowledge of German and 
Spanish. Experienced in laboratory instruction. Position desired 
in or vicinity, minimum salary $360 per month. 
Box 50, SCIENCE 3/31 


arieanes al Gans Ph.D. Eleven years research experience. 
Product dev cy including antibiotic and vitamin formulations. 
Box 53, SCIENCE. x 


Ph.D., M.D. Research and teaching experience. 
ge 35, married. Desires _— in medical school or commercial 
research. Box 54, SCIENCE. 3/10 


Physiologist: B.A., publications on brain research. Some c chem- 
istry, biology, phy sics, statistics. eae research work in Metro- 
politan New York. Box 52, SCIENCE. x 


Physiologist: Ph.D., June 1950, a cytochemistry, 3 years 
teaching experience, "biology, physiology, desires teaching position 
with research opportunities or research exclusively. Box . 
SCIENCE. x 


POSITIONS OPEN 


Positions Open: 

(a) Physician trained in pharmacology and interested in industrial 
key position, large pharmaceutical company; East. 
(b) Bacteriologist capable of assuming chairmanship of department 
of bacteriology and general pathology; university dental school. 
(c) Biochemist for research assistantship; man preferred; Ph. 
or equivalent training; Chicago area. (d) Research assistant; de- 
partment of pathology, university school of medicine; preferably 
physician or Ph.D. with sound re in biology or chemistry ; 
research principally in cancer; around $600 (e) Biochemist; 
Ph.D.; research program involving isolation and characterization of 
chemicals and pharmaceuticals from natural sources; preferably 
someone qualified to assume complete responsibility for program. 
S3-1 Burneice Larson, Medical Bureau, Palmolive Building, 
Chicago. x 


The University of Liverpool: Applications are invited for I.C.I. 
Research Fellowships in Chemistry or Physics, or some allied sub- 
ject such_as_ Biochemistry, Chemotherapy, Pharmacology, Metal- 
lurgy or Engineering. The appointments will date from 1 October, 
1950. The salary will depend upon qualifications and experience, 
but will be within the range £500-£850 per annum, together with 
family allowances, and if so desired, F.S.S. benefits. Three 
copies of an application ( tes overseas, who find it more 
convenient to do so, may send one copy only by air mail), with a 
list of igen ge yr get and the names of two referees, should be sent 
not later than 15 April, 1950, to the undersigned, from whom fur- 
ther particulars may be obtained. Stanl ey Dumbell, Registrar. X 


AN INTRODUCTION TO NEMATOLOGY 


Section | Anatomy (slight revision). 
200 pp., Quarto, 8 point, double column. 
Bound in cloth. Prepublication $7.50— 
Postpublication $10.00. Write to 


B. G. CHITWOOD @ Box 104, Catholic Univ. 


Washington 17, D. C. 


WANTED TO PURCHASE: 
SCIENTIFIC PERIODICALS 
Sets and runs, foreign and d 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER J. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


Send us your Lists of 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description z are: files you are willing to sell 
at high market prices. CANNER AND COMPANY, ~ 


Boyston Street, Boston is, Massachusetts. 
and HARD-TO-FIND 


U F P R N books supplied. All sub- 


jects, all languages. Also incomplete sets completed, genealogies 
and town histories, all magazine back numbers, etc. Send us your 
list of book-wants—no obligation. We report quickly. Lowest 
prices. 
(We also supply all current books at bookstore 
prices postpaid) 
AMERICAN LIBRARY SERVICE 


117 West 48th St., Dept. 222, New York 19, N. Y. 
P.S. We also buy books and magazines, Send us your list. 
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The Market Place 


The Market Place 


LANGUAGES 


SUPPLIES AND EQUIPMENT 


LINGUAPHONE MAKES LANGUAGES EASY 


At home learn to speak Spanish, Portuguese, Italian, French, 
German, Russian, by quick easy Linguaphone Conversational 
Method. Save time, work, money. Send for free book. LINGUA- 
PHONE INSTITUTE, 84 Radio City, New York 20, N. Y. 


PROFESSIONAL SERVICES 


AMERICAN "States “Soncinuc 
° ience. positions 

of departments. 


COLLEGE great demand for recommendations 
range from instructorships to heads 
Chicago 4, Ill. 


Our service is nation-wide. 


LITERARY RESEARCH—Abstracting, Trans- 
lating. German, French, Italian, Spanish, Dutch. H. SCHLEIF- 
FER, Ph.D., P.O. Box 123, Cambridge 38, Massachusetts. Li- 
brary Privileges at Harvard University. xX 


SCIENTIFIC 


SHANKMAN LABORATORIES 
Food, Drug and Allied Industries 
Amino Acid and Protein Analysis 
2023 S. Santa Fe, L.A. 21, Calif. 


e RESEARCH 
e ANALYSES 
e CONSULTATION 


Since 1885 


ALBERT 
TEACHERS 


25 E. Jackson Bivd., Chicago 4, Ill. 
MEMBER NATA 
Reliable and Discriminating 
Service to Colleges and Uni- 
versities of the Nation and 

their Personnel. 


AGENCY 
and COLLEGE 
BUREAU 


ALPHA 
COUNTER 


RADIOACTIVE ORE DETECTOR 


This newly developed nuclear optical instrument is 
a practical tool for the prospector, assayer and 
physicist. Gives clear, distinct visual statistical 
count of alpha particles from any source, uranium, 
thorium, etc. Complete with case. quencher, radio- 
active samples, instructions. Order Today! 
CLARKSTAN CORP. Pri $500 
NUCLEAR DIVISION $ 
11927 W. PICO BLVD., LOS ANGELES 64, CALIF. 


GLYCOCYAMINE—Hydroxyproline, L-Methionine 
@AMINO ACIDS e BIOCHEMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Angeles 36, California 


© Of proven value 


e for Filariasis Research and Demonstration 
LIVE COTTON RATS (Sigmodon hispidus lit- 

toralis infected with Litomosoides carinii 

IVE DOGS infected with Dirofilaria immitus 
ALSO LIVE COTTON RATS infected with 


Trypanosoma sigmodoni 


HEGENER RESEARCH SUPPLY © 


Experienced shippers to any point in U. S. or abroad. 
Instructions for easy handling with orders. 


ROGER* CAMERA TIMER 


for time-lapse cinematography as used in 

— well-known institutions, here and 

for the study of slow processes. 
MIGRO_CINEMA EQUIPMENT. 


ROLAB Photo-Science Laboratories 


SANDY HOOK, CONNECTICUT 
* Formerly with Dr. Alexis Carrel. 


FOOD RESEARCH LABORATORIES, INC. 
Founded 1922 
Philip B. President 
Bernard L. Oser, h.D., Director 
RESEARCH- CONSULTATION 
a Nutritional, Toxicological Studies 
for the Food, Drug ‘and Allied Industries 
48-14 33rd Street, Long Island City 1, N. Y. 
Write for descriptive brochure 


SUPPLIES AND EQUIPMENT 


DOGS RATS RABBITS 
LABORATORY ANIMALS CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals > MICE POULTRY GUINEA PIGS 


e Guaranteed suitable for your needs. 


. LANDIS + Hagerstown, Md. 
Reasonably priced—Dependable service Hagers 


Al I A m in oO Ac id § (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 


price list. 17 West 60th St t, 
BIOS LABORATORIES, INC. 


WANTED TO PURCHASE: Pyrex or plain petri dishes measur- 
ing 75mm diameter by 10mm high only. Box 51, SCIENCE. X 


White SWISS Mice 20c 


Rabbits, Cavies, Chickens, Ducks, Pigeons, Hamsters 
Write «+ J. E. STOCKER «+ Ramsey, N. J. 


ARE 
e common 
Pri on Request 
r St., W. 


STAINS 


STARKMAN Biological Laboratory © 


Canada 


HOLTZMAN RAT CO. 


Specializing in the Production of 


HIGH QUALITY WHITE RATS 
for Laboratory Use. 


R. 4 Madison 5, Wisconsin Phone 6-5573 


(The Market Place is continued on next page) 
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Out Of My 


Later Years 
by 


ALBERT EINSTEIN 


THIS is the first new collection of papers, since 

1936, by the eminent physicist. A considerable 
number of these essays have never been published 
before in any language. 


From The Table Of Contents 


The Theory of Relativity. f 
Time, Space and Gravitation 
Physics and Reality 
The Fundaments of Theoretical Physics 
The Common Language of Science _ 
The Laws of Science and the Laws of Ethics 
An Elementary Derivation of the 
Equivalence of Mass and Energy 
ience and Civilization 
A Message to Intellectuals 
A Reply to Soviet Scientists 
Atomic War or Peace 
Military Instrusion in Science 
Johannes Kepler 
Max Planck 
Walther Nernst 


E=MC 


Isaac Newton 
Marie Curie 
Paul Langevin 
Paul Ehrenfest 


$4.75 


PHILOSOPHICAL LIBRARY Publishers 
15 East 40th St., Dept. Z, New York 16, N. Y. 


(Expedite shipment by enclosing remittance with order.) 


The Market Place 


SUPPLIES AND EQUIPMENT 


TRANSPARENT BOXES 


For Every Laboratory, Every Collector 
of Small Objects, Every Home Workshop! 


Five Sizes Now Available 
Write for New (June, 1949) Leaflet TR-S 


R. P. CARGILLE 


118 Liberty Street, New York 6, N. Y. 


QUARTZWARE 


for laboratory and industry 
A_ complete line of standard laboratory ware 
Also custom fabricating to meet your requirements. 
jrite for particulars. 


THE PANRAY CORP 


340 Canal Street, New York 13, N. Y. 


GLASS ABSORPTION 
CELLS  KLETT 


by 


Makers of Complete Electrophoresus Apparatus 
SCIENTIFIC APPARATUS———— 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters — 


Bio-Colorimeters— Comparators—Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


“SCIENCES. 


our most profitable 


advertising medium” 


“Science is consistently our most 
profitable advertising medium. 
Business secured solely thru Sci- 
ence ads has been the backbone 
of our success in this field.” 


—— SCIENTIFIC COMPANY 
Name on Request 


IT CAN BE YOURS ALSO, because... 
the more than 33,000 scientists who subscribe 
to SCIENCE are an influencing factor in de- 
termining just what equipment and supplies will 
be purchased for the educational institutions, 
research foundations and industrial laboratories 
in the United States and 76 foreign countries. 
Your advertisement in these columns reaches a 
distinguished, an influential, and a responsive 
audience—at reasonable cost. 


Plan NOW for MORE SALES in 1950 


Write for Rate Card 26C TODAY... 
let SCIENCE PRODUCE FOR YOU. 
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THE NEW 90 PAGE TRACERLAB CATALOG B, containing full 
information on all equipment and tagged chemicals required 
for the radioactivity laboratory. included in this catalog are 
many new items not previously described in our literature as 
well as a list of over 400 organic and inorganic compounds 
tagged with radioactive and stable isotopes. There are also 
sections on scalers, health survey meters, specialized laboratory 


apparatus, Geiger tubes, radioactive reference sources, lead 
shields, and industrial beta ray thickness gauges. 

Our new Catalog B will be sent on request, and, in addition, 
specific recommendations on individual radioisotope problems 


will be made if desired. 


Western Division 

2295 San Pablo Ave., Berkeley 2, California 
New York Office 

General Motors Bldg., 1775 B’way, N. Y. 19 


Midwest Office 
LaSalle-Wacker Bldg., 221 N. LaSalle, Chicago 


raterlak 


TRACERLAB INC., 131 HIGH STREET, BOSTON 10, MASS. 
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CCanounting 


a NEW SERIES of 


POLARIZING MICRO- 


POLARIZING MICRO- 
SCOPE No. P40AC 


RESEARCH POLARIZING LARGE POLARIZING 
SCOPE No. P41AC 


MICROSCOPE No. P37A MICROSCOPE No. P39A 


During the past five years two Spencer 
Polarizing Microscopes have been 
regularly equipped with Polaroid 
polarizers and analyzers. These have 
proven so successful that we are now 
offering Polaroid elements on every 
Spencer Polarizing Microscope. This 
means substantial savings to you, 
whether you buy the simplest or most 
elaborate. Experience has shown that 
performance is outstanding in every 
respect—durability,resistancetoheat, 


sensitivity of extinction point, image 
contrast, and freedom from residual 
color. Spencer Polarizing Micro- 
scopes with Ahrens prisms are still 
available. These, together with the 
new series containing Polaroid rep- 
resent the most extensive line of 
Polarizing Microscopes offered any- 
where in the world today. Ask your 
AO Spencer Distributor to show you 
the new Microscopes with Polaroid 
elements, or write Dept. Cl. 


American @ Optical 


COMPANY 


INSTRUMENT DIVISION e BUFFALO 15, NEW YOKn 


Makers of Preciston Optical Inshhuments fer corer 700 Years 
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